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common denominator: a.p. 


Worlds apart—plumber, 
pediatrician, press agent, 
counterman—these people have one 
thing in common: angina pectoris. 
Each one is receiving Peritrate 

20 mg. q.i.d. as “basic therapy,” 
providing long-acting coronary 
vasodilatation for fewer, less severe 
attacks, increased exercise 
tolerance, and reduced 
nitroglycerin dependence. 


In one or another, however, 
underlying apprehensions, sudden 
stress situations, unpredictable daily 
schedules call for “basic therapy” 
plus individualized treatment. 

Broad coverage protection for 

each patient is afforded by a 
Peritrate formulation in terms of 


& ® 
‘basic therapy” 
eC P | Peritrate 20 mg. 
for the apprehensive patient 
Peritrate with Phenobarbital 
for congestive failure 
WARNER Peritrate with Aminophylline 
CHILCOTT 
for convenient 24-hour protection 
Peritrate Sustained Action 
to relieve the acute attack 
Peritrate with Nitroglycerin 
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> la 

Bh . tay 


No doubt about it. It is better to be safe than sorry. And when you prescribe Mysteclin-V, you are playing safe. 
Mysteclin-V — a combined broad spectrum antibiotic/antifungal agent is specially designed to combat most of the 
commonly encountered pathogenic organisms! and, simultaneously, to protect against fungal superinfections.2> With 
the increased use of broad spectrum antibiotics the incidence of such superinfections has risen and the danger of 
superinfection is especially great in pregnant patients, in diabetics, and in those who require long courses of antibiotic 
therapy. 

Mysteclin-V controls infection and prevents superinfection — with the proved effectiveness of tetracycline phosphate 
complex and Mycostatin, the first safe antifungal antibiotic. Thousands of successfuly treated cases*® of respiratory, 
urinary tract, intestinal, and miscellaneous infections attest to the safety and clinical effectiveness of Mysteclin-V. 
When you prescribe Mysteclin-V, you make a telling assault on bacterial infection and prevent fungi from gaining 


a foothold. 
Supplied: Capsules (250 mg./250,000 u.), bottles of 16 References: 1. Cronk, G.A.; Naumann, D.E., and Casson, K.: Antibiotics 
Annual 1957-1958, New York, Medical Encyclopedia Inc., 1958, p. 397. 2. Childs, 


and 100, Half-strength Capsules (125 mg./ 125,000 u.), A.J.: Brit. MJ. 1:660 (Mar.) 1956. 3. Newcomer, V.D.; Wright, E.T., and 
Sternberg, T.H.: Antibiotics Annual 1954-1955, New York, Medical Encyclopedia 


/ 
bottles of 16 and 100, Suspension (125 mg./125,000 u. Inc., 1955, p. 686. 4. Gimble, A.I.; Shea, J.G.. and Katz, S.: Antibiotics Annual 
per 5 cc.), 2 oz. bottles/Pediatric Drops (100 mg./ 1955-1956, New York, Medical Encyclopedia Inc., 1956, p. 676. 5. Stone, M.L., 
and Mersheimer, W.L.: Antibiotics Annual 1955-1956, New York, Medical Ency- 
100,000 u. per cc.), 10 cc. dropper bottles. clopedia Inc., 1956, p. 862. 6. Campbell, E.A.: Prigot, A., and Dorsey, G.M.: 


Antibiotic Med. & Clin. Ther. 4:817 (Dec.) 1957. 
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Squibb Quality — 
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CONTENTS 


Editorial 


Claude Bernard’s Milieu [nterieur Extended: Intracellular Acid-Base Relationships 
EUGENE I). RoBIN AND Puiuip A. BROMBERG 689 


Clinical Studies 


Hyperbilirubinemia Due to an Alternate Path of Bilirubin Production 
L. G. IsrAEts, H. J. SUDERMAN AND S. E. RITZMANN 


In a study of unusual interest, the authors distinguish a form of familial hyperbilirubinemia in 
which the serum bilirubin level (predominantly unconjugated) and urinary and stool urobilinogen 
excretion were altogether out of proportion to the degree of ascertainable hemolysis, notably after 
splenectomy. These and other peculiarities suggest a congenital abnormality involving excessive 
bilirubin production from sources proximal in erythrogenesis to the mature circulating red cell 
(‘shunt hyperbilirubinemia’). The argument is persuasive, and the accompanying remarks 


instructive. 


A Survey for Hemagglutinins in Viral Hepatitis 
RoBERT W. Vicco BEecH, PETER ISACSON AND JOHN T. R1oRDAN 703 


Che need of a simple test to provide confirmation of the diagnosis in viral hepatitis is self-evident 
and, as this study indicates, some progress in this direction is being made. The rhesus erythrocyte 
agglutination test, which has been proposed for the purpose, was found wanting, giving positive re- 
sults in many apparently normal human subjects, among others. The chick cell agglutination test, 
using acetone-ether extracted serum to lessen non-specific reactions, gave more hopeful results, but 
again not specific enough, except apparently in the differential diagnosis of jaundiced patients. 


Liver Cell Necrosis in Chlorpromazine Jaundice (Allergic Cholangiolitis). A Serial 
Study of Twenty-Six Needle Biopsy Specimens in Nine Patients 
SAMUEL ZELMAN- 708 


Cholestasis, with its related clinical and laboratory findings, is recognized as the most striking mani- 
festation of chlorpromazine jaundice. However, as Dr. Zelman points out and abundantly docu- 
ments in nine carefully studied cases, liver cell necrosis also is apt to be present, usually associated 
with a distinct rise in serum transaminases, particularly SGPT. The question raised by these find- 
ings is whether a more significant role should not be ascribed to liver cell necrosis (hepatitis) in the 
pathogenesis of jaundice due to chlorpromazine, at least in some instances. This question is instruc- 
tively discussed. 
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REFLECTION ON CORTICOTHERAPY: 


‘To be of greatest value, a 
steroid must be good not only 
for the patient (by controlling 
symptoms), but also 
to the patient 
(by minimizing 


side effects). 

‘To be of greatest 
value, the steroid 
should have the 
best ratio of 


desired effects 
to undesired 


effects: 
Medrol 


the corticosteroid that hits the ( THE UPJOHN COMPANY 
disease, but spares the patient KALAMAZOO, MICHIGAN 
TRADEMARK, REG. U. S. PAT YLPREDNISOLONE UPJOHN 
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A Familial Study in Idiopathic Hemochromatosis 
T. H. tt, I. Conen, O. L. ABRAHAMS AND S. M. PEROLD 


Idiopathic hemochromatosis is suspected to be a genetically transmitted inborn error in iron metab- 
olism but it must be admitted that studies of familial incidence are still too few to give firm support 
to this concept, plausible as it is. The present study of six affected families clearly indicates that such 
studies may be rewarding, particularly if in addition to serum iron determinations one also obtains 
liver biopsies. The authors make the important point that early detection of the disease in this way 
may prevent development of the full blown (and irreversible) manifestations of the disorder since a 


program of prophylactic venesection can be instituted in time. 


The Pathology of Psittacosis. A Report of Two Cases with Hepatitis 
ELLARD M. Yow, J. CHARLES BRENNAN, JANE PRESTON AND SAMUEL LEvy 


A turkey-borne epidemic of psittacosis is described, two infected subjects coming down with severe 
systemic disease which was fatal in one instance. In addition to the well recognized respiratory 
tract involvement, a “lower nephron nephrosis’’ was present in one case, and the two severely 
affected patients exhibited manifestations of liver parenchymal damage. The paper includes an 


informative general survey of the problem of psittacosis in this country. 


Seminar on Mycotic Infections 


North American Blastomycosis . . E. RICHARD HARRELL AND ARTHUR C. CurTIS 


The authors begin with a general discussion of North American blastomycosis, following the more 
recent classification into systemic and primary cutaneous inoculation forms of the disease (most 
skin lesions being regarded as manifestations of disseminated, not primary infection). It is probable 
that, like coccidioidomycosis and histoplasmosis, the initial lesion in most cases is a mild pulmonary 
infection with non-specific respiratory symptoms. The most important recent development, how- 
ever, is the use of amphotericin B, given intravenously, in treatment. As shown here, with eight 


illustrative cases, this agent is more effective than any hitherto available. 


Combined Staff Clinic 


Tranquilizing Drugs 
Combined Staff Clinic (Columbia University College of Physicians & Surgeons)—It is not possi- 
ble to do full justice to the large subject of tranquilizers, in all its ramifications, in one Clinic— 
there is neither sufficient space nor a sufficiency of statistically valid data. However, the present 
discussion will serve as a proper introduction, notably because, without losing sight of the great 
value of some of the drugs in question as agents for specific clinical management and for neuro- 
pharmacologic exploration, their indiscriminate use is vigorously decried and sound indications 
earnestly sought. After preliminary remarks for orientation in the mood of the Clinic, the various 
classes of drugs more or less appropriately designated tranquilizers are described, and current 


Contents continued on page 7 


750 


5 
| 
| 


ALLE V ATR E 


inhalation therapy 
WETS). THINS, LOOSENS PULMONARY SECRETIONS 


Very, ... BRONCHITIS 


BRONCHIAL ASTHMA 
BRONCHIECTASIS 
PERTUSSIS 

CROUP 


-_ Alevaire is administered by means of a nebulizer operated with 
? an air compressor or oxygen. 


Supplied in bottles of 60 cc. for intermittent and 500 cc. 
for continuous nebulization. 


LABORATORIES 
NEW YORK 18, N. ¥ 


Alevaire, trademark reg. U.S. Pat. Off, 
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views of their possible mode of action summarized. The usefulness of the phenothiazines specifi- 
cally as antiemetics is evaluated, notably of perphenazine in Meniere’s syndrome. The abuse of 
tranquilizers in general practice is then gently but firmly protested. Finally described are the 
extraordinary benefits of the phenothiazines and rauwolfia preparations in the management of 
psychotic patients who require hospitalization because of hyperactivity, excessive anxiety and ten- 


sion or assaultiveness. 


Case Reports 


‘‘Lowe’s Syndrome.”’ Abnormalities in Renal ‘Tubular Function in Combination with 
Other Congenital Defects 

EDGAR J. SCHOEN, WITH THE TECHNICAL ASSISTANCE OF GEORGE YOUNG 

Two well studied cases corresponding to Lowe's syndrome are described, with special reference to 

abnormalities in renal tubular function which include features characteristic both of Fanconi syn- 


drome and renal tubular acidosis. 


tation of the Abdominal Aorta with Stenosis of the Renal Arteries and Hyperten- 
sion. Clinical and Pathologic Study of ‘Two Cases and Review of the Literature 
ALBERT A. Brust, JoHN M. Howarp, Mitton R. BRYANT AND JOHN T. GODWIN 


(‘oarc 


['wo cases of coarctation of the abdominal aorta are added to the fifteen previously reported in- 
stances of this congenital anomaly. The importance of renal artery stenosis secondary to a “‘jet” 
stream, and the possibility that the hypertension present is due to a Goldblatt mechanism is dis- 
cussed. Clues to diagnosis are hypertension in a young person, without rib changes, with adequate 
peripheral pulse and the presence of an abnormal bruit. The importance of aortography in both 
diagnosis and evaluation of appropriate surgical correction is emphasized, but the danger of the 


procedure is well illustrated. 


Lead Poisoning and Porphyria _ . JoHN T. GALAMBOS AND F. WILLIAM DowDa 
An interesting association, not as infrequent as might be supposed, and one which raises a number 


of questions. 


Portal Venous Pressure in ‘‘Pipestem”’ Fibrosis of the Liver Due to Schistosomiasis 
ARTHUR H. Aurses, JR., FENTON SCHAFFNER, WILLIAM S. ROSENTHAL 
AND BERNARD E. HERMAN 


The authors make an interesting point, that the portal hypertension of a patient with hepatic 
schistosomiasis was not associated with increased wedged hepatic vein (intrasinusoidal) pressure, 
as in true cirrhosis, hence dynamically was more closely related to obstruction of the extrahepatic 
portal vein. The observation supports the view that the “‘pipestem”’ portal fibrosis of schistosomia- 
sis, which characteristically is not associated with the formation of regenerative nodules, does not 
constitute a true cirrhosis. 
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tense 
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NeEVVOUS 
patient 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or normal behavior. 


Usual Dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS*—400 mg. 
unmarked, coated tablets. 


Miltown 


meprobamate (Wallace) 


® 
Wy) WALLACE LABORATORIES / New Brunswick, N. J. 


CM-8284 


relief comes fast and comfortably 
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Portal Hypertension Due to Schistosomiasis Mansoni 
Mario R. GarciA-PALMIERI AND A. MArRcIAL-Royjas 


An instructive case, again emphasizing the predominance of portal fibrosis and the minimum liver 
parenchymal involvement in schistosomal portal hypertension, as contrasted with portal hyper- 


tension in Laennec’s cirrhosis. 


Paraplegia, Hypokalemia and Nephropathy, with Muscle Lesions of Potassium Defi- 
ciency, Associated with Thyrotoxicosis 

L. M. Sancuvi, K. D. Gupta, K. BANERJEE AND K. BosE 

This well studied case presents a number of intriguing problems in interpretation of the relation- 


ships between thyrotoxicosis, muscle function and potassium metabolism. 


Simultaneous Hyperthyroidism and Hyperparathyroidism 
Boy FRAME AND ROBERT H. DURHAM 


An interesting case. 


Fabry’s Disease (Angiokeratoma Corporis Diffusum Universale). An Unusual Syn- 
drome with Multisystem Involvement and Unique Skin Manifestations 
Capt. WALTER J. Karr, JR. 


An informative account of an interesting systemic disorder apparently representing a rare inborn 
error of lipid metabolism. 

The Demonstration of Intranuclear Inclusion Bodies in Sputum from a Patient with 
Varicella Pneumonia  . BuerK WILLIAMS AND THOMAS H. 
An interesting demonstration in varicella pneumonia. 

Jaundice Due to Prochlorperazine (Compazine) 

FRANK A. SOLOMON, JR. AND FRANCIS A. CAMPAGNA 

Jaundice due to administration of prochlorperazine must be exceedingly rare, but a case is 


described. 


Hypokalemic Nephropathy in an Adrenalectomized Patient 
JOHN F. WATSON AND FrepD H. Katz 


A well studied case, interestingly discussed. 
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When cough causes strain and trauma...in the elderly and debilitated; in patients with pulmonary 
and cardiac disease, hernia or rib fracture; in EENT, chest and abdominal surgery...with ROMILAR 
you can provide the antitussive potency of codeine with the safety of a placebo.'-® Cough control is 
prompt (15-30 minutes) and lasts for as long as six hours.’ 


ROMILAR, the non-narcotic cough specific, has one pharmacologic action—cough suppression. There 
is no central depressant or analgesic effect; and there is no tolerance liability, no addictive potential.?~® 


Bibliography: (1) N. Ralph, Am. J. M. Sc. 227:297, 1954. (2) H. A. Bickerman, in W. Modell, Ed., Drugs of Choice 
1958-1959, St. Louis, The C. V. Mosby Company, p. 557. (3) H. A. Bickerman, E. German, B. M. Cohen and S. Itkin, 
Am. J. M. Sc. 234:191, 1957. (4) L. J. Cass, W. S. Frederik and J. B. Andosca, Am. J. M. Sc. 227:291, 1954. (5) L. J. 
Cass and W. S. Frederik, J. Lab. & Clin. Med. 48:879, 1956. (6) L. J. Cass and W. S. Frederik, New England J. Med. 
249:132, 1953. (7) H. Isbell and H. F. Fraser, J. Pharmacol. & Exper. Therap. 107:524, 1953. (8) W. M. Benson, 
P. L. Stefko and L. O. Randall, J. Pharmacol. & Exper. Therap. 109:189, 1953. (9) New and Nonofficial Drugs 1959, 
Philadelphia, J. B. Lippincott Company, p. 326. 

Supply: ROMILAR Syrup in bottles of 4 oz, 16 oz and 1 gal. ROMILAR Tablets in bottles of 20, 100 and 500. 

Romilar® Hydrobromide — brand of dextromethorphan hydrobromide. 


ROCHE LABORATORIES: Division of Hoffmann-La Roche Inc « Nutley 10, N. J. 
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immortals of chinese mythology: 


B ack Wanted 


(MUST BE IN GOOD CONDITION) 


THE AMERICAN JOURNAL OF MEDICINE 


will pay $1.00 per copy for | , — 
the following issues: | Chung-li Chu’an 


_ This powerful magician revived the souls of the 
May 1948 January 1953 | dead with a wave of his fan and gained a lasting 
July 1948 February 1954 place in Taoist legend 


August 1948 December 1954 
September 1948 May 1957 | ...this pioneer corticosteroid has proved invaluable 


January 1949 June 1957 in treating millions of living patients 
February 1949 August 1957 
March 1949 September 1957 
April 1949 November 1957 METIC ORTEN 
May 1949 December 1957 
August 1949 April 1958 | METICORTEN,® brand of prednisone, 5 mg. tablets: 


September 1949 May 1958 SCHERING CORPORATION « BLOOMFIELD, NEW JERSEY 
October 1949 August 1958 


You will soon receive in your mail a full-color, handmade, 
three-dimensional figure of this Chinese Immortal, mounted 


Send Postpaid to | and suitable for framing. 


The American Journal of Medicine, Inc. 9989 sil . 


11 East 36th Street, New York 16, N. Y. 
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Ever wished for an anticholinergic with built-in timing, to have most of its effect at 
peak hours of secretion? New TRAL Gradumet, 75 mg., is just that—releases its 
anticholinergic continuously, over 8 to 12 hours, yet its action is controlled so that 
maximum release occurs in the critical 2:00 to 4:00 a.m. peak period of nighttime 
secretion and ‘discomfort. Clinical studies show that in patients suffering from 
chronic and recurrent peptic ulcer—nocturnal pain is promptly relieved in up to 
90% of these patients. ¢ As shown in 48-hour gastri : magia TRAL Gradu- 
met, 75 mg., diminishes acidity for eriods he 


4 
¥ 
ye 75 educes volume of nocturnal secretion substantially, permitting 
radumet, mg., reauces 
i : in a full night’s sleep without intermittent medication. Because 
patients to obtain a night's sleep t 
Brie y TRAL Gradumet employs no enteric coatings, its controlled metering etering 0 
ae i Itered by ch i ic pH | 
release is never alte y changes in gastric pH... intestinas 
motility. ..or enzymatic activity. New radumet, /o mg. 
of 50 and 500. 
Baa No. 6949), is supplied at all pharmacies, in bottles of 50 and 500. ‘Samm | 


new ataractic-anticholinergic combination for 
medical management of functional bowel disease 


RALCYON 


(Hexocyclium Methylsulfate with Ectylurea, Abbott) 
combining a highly selective anticholinergic 
with one of the most subtle and safe calmatives 
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VISTARIL: 
hydroxyzine pamoate 


“...an efficient and convenient means of dealing with 
the problem of acute agitation in alcoholic intoxication." 


Miller, R. F.: Clin. Rev. 1:10 (July) 1958 


In acute conditions: A single 50 mg. (2 cc.) intramuscular injection of VISTARIL 
PARENTERAL SOLUTION is usually sufficient to calm the patient, initiate sound sleep 
and relieve nausea and vomiting. Clinicians have found that lack of respiratory 
depressant effect makes VISTARIL extremely valuable in alcoholic emergencies. 


In rehabilitation: VISTARIL encourages anxiety-free abstinence. Initial oral 
dosage is 50 mg., q.i.d., adjusted according to individual response. VISTARIL has a 
reassuring record of safety in long-term maintenance therapy. 

Supply — Capsules, 25, 50, and 100 mg.; Parenteral Solution, 10 cc. vials and 2 ce. 
Steraject® Cartridges — each cc, containing 25 mg. hydroxyzine (as the HCl). 

A Professional Information Booklet from the Medical Department is available 
on request. 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. GED Science for the world’s well-being™ 
Brooklyn, New York 
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will pay $1.00 per copy for 
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January 1948 
April 1955 


May 1955 
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The American Journal of Surgery, Inc. 
11 East 36th Street New York 16, N. Y. 
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immortals of chinese mythology: 


Chang Kuo-lao 


This itinerant sage impressed the court of the 
Emperor by growing a new set of teeth 


corticosteroid has impressed the med- 


1 with its repeated success in countless 


ive indications 


METIGORTEN 


METICORTEN,® brand of prednisone, 5 mg. tablets. 


SCHERING CORPORATION * BLOOMFIELD, NEW JERSEY 


You will soon receive in your mail a full-color, handmade, 
three-dimensional figure of this Chinese Immortal, mounted 
and suitable for framing. 
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PROVEN BFFECTIVE 
FOR THE TENSE AND 
NERVOUS PATIENT 


** There is perhaps no other drug introduced in 
recent years which has had such a broad spec- 
trum of clinical application as has meproba- 
mate.* As a tranquilizer, without an autonomic 
component in its action, and with a minimum 
of side effects, meprobamate has met a clinical 
need in anxiety states and many organic diseases 
with a tension component. 

Krantz, J. C., Jr: The restless 
patient — A psychologic and 


pharmacologic viewpoint. 
Current M. Digest 


“Miltown 


the original meprobamate, discovered and introduced by 


fy WALLACE LABORATORIES, New Brunswick, N. J. 
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women of 
childbearing 


age... 
and growing 
children... 
may be 


OVERDRAWN 
AT THE EKLC 
BLOOD 
: DOLLARS 


Women of menstrual age and 
growing children have higher iron 
requirements than other individ- 
uals. Hence iron-deficiency ane- 
mias occur most often in these 
groups. Many clinicians recog- 
nize that most women need a 
hematinic for six weeks each year 
during reproductive years. 


Livitamin, with peptonized 
iron and B complex, offers an 
excellent formula to restore de- 
pleted iron reserves in both adults 
and children. Peptonized iron is 
well absorbed and stored, and 
better tolerated than ferrous sul- 
fate. B complex and other fac- 
tors previde nutritional support. 


LIVITAMIN 


FORMULA: Each fluidounce contains: with Peptonized Iron 


Iron peptonized 420 mg. 
(Equiv. in elemental iron to 71 mg.) 


Manganese citrate, soluble 158 mg. 
Thiamine hydrochloride 10 mg. 
Riboflavin 10 mg. 


Vitamin Biz Activity 20 mcg. 
(Derived from Cobalamin conc.) 


Nicotinamide 50 mg. 
Pyridoxine hydrochloride 1 mg. 
Pantothenic acid 5 mg. 
Liver fraction 1 2 Gm. 


The S.E. SWEASSENGILL Company 


Choline 60 mg. 
SUPPLIED IN LIQUID OR CAPSULE. BRISTOL, TENNESSEE e NEW YORK e KANSAS CITY e SAN FRANCISCO 
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Livitamin assures patient acceptance because it is highly 
palatable. Peptonized iron provides a virtually predigested 
form of iron. Recent studies* show peptonized iron has 
these advantages: 


Rapid response in iron-deficiency 
anemias 

Non-astringent 

Absorbed as well as ferrous sulfate 


Better gastric toleration than fer- 
rous sulfate 


Less constipating than ferrous 
sulfate 


*Keith, J.H.: Utilization and Toxicity of 
Peptonized Iron and Ferrous Sulfate, Am. J. 
Clin. Nutrition 1:35 (Jan.-Feb., 1957). 


The S.E. ASSENGILL Company  saistor, tennessee 


NEW YORK e KANSAS CITY e SAN FRANCISO 
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\MITD 


reduces pain 
in angina pectoris 


in intensive clinical tests, has 
proved to have a high degree of safety 
and to be a valuable adjunct in the 
management of the anginal syndrome. 
NIAMID produces striking symptomat- 
ic improvement in angina patients... 


inal episodes 


Note: Because of dramatic relief of symp- 
toms and increased sense of well-being in 
anginal cases, it is advisable to caution the 
patient against overexertion. 


DOSAGE: Start with 75 mg. of NIAMID daily 
in single or divided doses. After 2 weeks 
or more, adjust the dosage, depending 
upon patient response, in steps of one or 
one-half 25 mg. tablet. Once improvement 
is seen, gradually reduce dosage to the 
maintenance level. Many patients respond 
to NIAMID within a few days, others within 
7 to 14 days. NIAMID is available as 25 mg. 
(pink) and 100 mg. (orange) scored tablets. 


A Professional Information Booklet giv- 
ing detailed information on NIAMID is 
available on request from the Medical De- 
partment, Pfizer Laboratories, Division, 
Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


*Trademark for nialamide 


Science for the world’s well-being™ 
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In 
MEDICINE 


SURGERY 
OBSTETRICS 


— Calms fears, promotes sleep, reduces postoperative excitement 


} Controls nausea and vomiting—motion sickness, pregnancy, 
surgery, reflex causes 


Counters sensitivity reactions—allergy, drugs, tissue edema 
of trauma or surgery 


Cuts dose requirements of depressant agents—narcotics, bar- 
biturates, anesthetics 
TABLETS 


P H E N E R G A 


HYDROCHLORIDE INJECTION 


Promethazine Hydrochloride, Wyeth 


Philadeiphia 1, P 
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Triamcinolone Diacetate LEDERLE 


for 
intra-articular and intrasynovial 
injection 


for longer and more pronounced anti-inflammatory action in the shortest time 


e when systemic therapy is contraindicated e when systemic corticosteroids produce serious side effects 
e to secure quick relief in one or two joints e for use in conjunction with orthopedic procedures 


Indications: rheumatoid arthritis; osteoarthritis; bursitis; peritendinitis; 
ganglion; intermittent hydroarthrosis; epicondylitis and related conditions. 
ARISTOCORT Parenteral contains: 25 mg. per cc. of ARISTOCORT® 
Triamcinolone Diacetate micronized; polysorbate 80 U.S.P. 0.10%; 
benzyl alcohol 0.95%; benzalkonium chloride 0.01%; sorbitol 
solution N.F. 84.83%, and water for injection q.s. 100%. 
All precautions required for intra-articular and intrasynovial 
administration of other corticosteroids should also be observed 
with ARISTOCORT Parenteral. 
Complete information on dosage and administration is included 
in the package circular. 


Supply: Vials of 5 cc. (25 mg. per cc.) 
LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 
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control 


runaway 
diarrheas.. 


Donnagel 
YonnaGgel win 


DONNAGEL: In each 30 cc. (1 fl. oz.): 
Kaolin (90 gr.)................0668 6.0 Gm. 


virtually all diarrheas can be achieved with the Pectin (2 BF.) ..ccccccceseccssssooe 142.8 mg. 
Hyoscyamine sulfate ........ 0.1037 mg. 
comprehensive DONNAGEL formula, which pro- 


vides adsorbent, demulcent, antispasmodic and 
Phenobarbital (14 gr.)........ 16.2 mg. 


Prompt and more dependable control of 


ive effects— with or without an antibiotic. 
sedati e ellects DONNAGEL WITH NEOMYCIN 
Same formula, plus 


Early re-establishment of normal bowel 


Neomycin sulfate 
function is assured —for all ages, in all seasons. (Equal to neomycin base, 210 mg.) 


A. H. ROBINS COw INC., Richmond 20, Virginia * Ethical Pharmaceuticals of Merit since 1878 
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lil*) — today's 


sniramine 
antihistamine and 


en 


Maleate) 


orph 


ds or allergy Each Huid Mice OT ANMBENYL EXPECTOI 


contains: 


\mbodryl® hydrochloride bromodiphenhy 


mine hydrochloride, Parke-Davis 


AMBENYL EXPECTORANT Benadryl® hydrochloride (diphenhydramine 
hydrochloride, Parke-Davis) . . . 
for quick, effective relief bitartrate 
Ammonium chloride 
: Potassium guaiacolsulfonate 
- Antiallergic, antispasmodic, demulcent ia 
- Reduces bronchial spasm and congestion kenhol 


- Helps to thin mucus and facilitates expectoration supplied: Bottles of 16 ounces and 1 gallon 
Dosage: Every three or four hours — adults, 1 


spoonfuls; children, 4% to 1 teaspoonful. 


PARKE, DAVIS & COMPANY 
DETROIT 32, MICHIGAN 
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they can plan their own home... 


but they need your help in planning their family 


Delfen  Preceptin 


VAGINAL CREAM VAGINAL GEL 


THE MODERN CHEMICAL SPERMICIDE THE SPERMICIDAL GEL WITH BUILT-IN BARRIER 


PRESCRIBED WITH CONFIDENCE FOR SIMPLE, EFFECTIVE CONTRACEPTION 
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“Deprol’* provides 


COMPREHENSIVE 
TREATMENT 


at 
three 
levels 


hypothalamus 


2) 

thalamus and 

limbic system 


spinal cord 
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FOR DEPRESSION 


AND ASSOCIATED ANXIETY 
AND PHYSICAL TENSION 


“Features of anxiety commonly accompany depressive features, 
and not infrequently these anxiety symptoms, not those of the 
underlying and primary depression, are the presenting ones.” 


Yonge, K.A.: Depressions in disguise. Canad. M.A.J. 74:693, May 1, 1956. 


RELIEVES DEPRESSION 

by improving mood and outlook without excessive stimulation or rebound depres- 
sion. Relieves symptoms such as crying, lethargy, loss of appetite, insomnia. 
RELIEVES ASSOCIATED ANXIETY 

by reducing exaggerated reaction at the seat of emotions. Does not depress cortical 
activity. Does not impair mental efficiency or normal behavior. No risk of drug- 
induced depression. 

RELIEVES ASSOCIATED PHYSICAL TENSION 

by relaxing skeletal muscle. Aids restful sleep and reduces likelihood of symptom 
formation due to depression. Does not impair motor control. 


= Confirmed efficacy A At 
= Documented safety O 
= Simple q.i.d. dosage 

benactyzine + meprobamate 


Supplied: Bottles of 50 light-pink, scored tablets. 
Composition: Each tablet contains 1 mg. 2-diethylaminoethyl 


benzilate hydrochloride (benactyzine HCl) and 400 mg. meprobamate. 


(V¥y WALLACE LABORATORIES, ew Brunswick, N. 7. 
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Trrave-mark co-9220 


A.M. OR P.M., 


NEW NORISODRINE SYRUP 
GUARDS AGAINST ASTHMA 


AND ALLIED CONDITIONS 


Around the clock, new Norisodrine Syrup provides prophylaxis 
against asthmatic attacks .. . effectively treats the bronchitic or 
allergic cough. Combining bronchodilator (Norisodrine Sulfate) 
and liquefying (Calcium Iodide) effects, this unique new form 
of Norisodrine offers long-term maintenance for chronic 
respiratory allergies. 

With its pleasant-tasting honey-mint flavor, Norisodrine Syrup 
is especially appealing to youngsters. Supplied in pint bottles. 
For detailed literature, ask your Abbott man. Or write Abbott 


Laboratories at North Chicago, Illinois. 


NORISODRINE® SYRUP 


(Isoproterenol Sulfate, Abbott) 
ABBOTT 


WITH CALCIUM IODIDE 
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relieves painful muscle spasm, improves 
mobility, facilitates rehabilitation... 


PARAFLEX 


Chlorzoxazone’ 


PARAFLEX provides effective skeletal muscle relaxation for about 6 hours with a I- to 2-tablet 
dose. It relieves pain and stiffness and improves function in a wide variety of 


orthopedic, arthritic, and rheumatic disorders. It may be used alone or with other agents 


indicated in the management of skeletal muscle spasm. It is especially valuable 
used in conjunction with physiotherapy @ and other rehabilitative procedures. Side 


when 
effects are rare, almost never require discontinuance of therapy. 
Dosage: ADULTS—] to 2 tablets three or four times a day. 


CHILDREN — to 2 tablets three or four times a day, depending on age and weight. 
Supplied: Tablets, scored, orange, bottles of 50. Each tablet contains PARAFLEX, 250 mg. 


*U.S. Patent Pending 


solution to 


ologic office problem” 


TRICHOMONAS VAGINALIS, CANDIDA 
vaginalis, or other bacteria, is still the 
Seelogic office problem . . . cases of chronic or 
are often extremely difficult to cure.” Among 75 
vulvovaginitis caused by one or more of these 
TRICOFURON IMPROVED cleared symptoms in 70; vir- 
were severe, chronic infections which had persisted 
evious therapy with other agents. “Permanent cure by 


” 


fatory and clinical criteria was achieved in 56... . 
Obst. 77: 155, 1959 


COFURON 


Improved 


itching, burning, malodor and leukorrhea 
onas vaginalis, Candida (Monilia) albicans, 
alis » Achieves clinical and cultural cures 
= Nonirritating and esthetically pleasing 


Bting relief: 

t weekly insufflation in your office. MicoFruR®, 
fime, 0.5% and Furoxone®, brand of furazoli- 
in an acidic water-dispersible base. 


DRIES for continued home use each morning and 
it week and each night thereafter—especially during 
nstrual days. Micorur 0.375% and FUROXONE 
er-miscible base. 


‘24 suppositories with applicator 
ietical and economical therapy. 


Ns—a unique class of antimicrobials 
BORATORIES, NORWICH, NEW YORK 
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REPRINT ORDER immortals of chinese mythology: 
FORM 


THE AMERICAN JOURNAL 
OF MEDICINE 
11 E. 36th St., New York 16, N. Y. 


Please send me the following re- 
prints from THE AMERICAN JouR- 


NAL OF MEDICINE. 


SYMPOSIUM ON RENAL 
PHYSIOLOGY 


SEMINARS 


ALLERGY 


DISEASES OF THE PANCREAS 


Lu Tung-pin 


BONE DISEASES This scholarly but fierce mystic earned his place 
in the Taoist pantheon by slaying dragons with a 
magic sword 
ATHEROSCLEROSIS 
.,.this experience-tested steroid has earned its 
entieth-century medicine by its unsur- 
its in acute and chronic steroid- 
LIVER DISEASE 


lisorders 


VETICORTEN 
Enclosed is my check 4 


METICORTEN,® brand of prednisone, 5 mg. tablets. 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY 


Name 
You will soon receive in your iv‘! a full-color, handmade, 
three-dimensional figure of this Ci:..se Immortal, mounted 
and suitable for framing. 


Address 


City 
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How many patients today 


complained about pain? 


non-narcotic—pain relief equivalent 
to that of codeine 

well tolerated in both acute and 
prolonged use 

wide range of indications—general 
practice and the specialties 

analgesia plus anti-inflammatory 
action 


Supplied: Tablets, bottles of 48. Each tablet 
contains 75 mg. of ethoheptazine citrate and 
325 mg. (5 grains) of acetylsalicylic acid. 


remember 
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Citrate 
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salicylic Acid 


Zactirin 


Ethohepta 


Wve 
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The nightmare of hypoglycemia 


It can happen, almost without warning, to many diabetics on insulin. One moment, the 
patient appears normal; the next, he goes into a state of hypoglycemia, perhaps even shock. 
For some it is a terrifying threat with which to live. 


But for many of these patients there is a rational alternative: oral management. On 
Orinase,* control is smoother, blood sugar levels are more steady — and the terror is dis- 
pelled. Some brittle diabetics are “stabilized” on combined Orinase-insulin therapy. 

For all your responsive patients on Orinase, there is the assurance of better control and 
easier patterns Of rec. 


MIDE, UPJOHN 


— TOLBUTA 
| Upjohn 
KALAMAZOO, MICHIGAN 
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relieve the tension—and control its sequelae 
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..Pathibamate 


meprobamate with PATHILON® tridihexethyl chloride Lederle 


for relieving tension and curbing hypermotility 
and excessive secretion in G. I. disorders 


PATHIBAMATE combines two highly effective and well- 
tolerated therapeutic agents: 

meprobamate (400 mg. or 200 mg.)—a tranquilizer and muscle- 
relaxant widely accepted for the effective management of tension 
and anxiety 

PATHILON (25 mg.) —an anticholinergic long noted for producing 
prompt symptomatic relief through peripheral, atropine-like action, 
yet with few side effects 


now avai//ab/e... 


Pathibamate-200 Tablets 


eprobamate 25 mg.PATHILON 
for more flexible contro/ of G. /. trauma and tension 
smooth, sugar-coated, easy-to-swa/low 


PATHIBAMATE-400 and PATHIBAMATE-200 are indicated for 
duodenal ulcer; gastric ulcer; intestinal colic; spastic and irritable 
colon; ileitis; esophageal spasm; anxiety neurosis with gastrointes- 
tinal symptoms and gastric hypermotility. 


Supplied: PATHIBAMATE-400 — Each tablet (yellow, 1/2-scored) contains 
meprobamate, 400 mg.; PATHILON tridihexethyl chloride 25 mg. 


PATHIBAMATE-200—Each tablet (yellow, coated) contains mep- 

robamate, 200 mg.; PATHILON tridihexethyl chloride, 25 mg. 
Administration and Dosage: PATHIBAMATE-400—1 tablet three times a day at mealtime 

and 2 tablets at bedtime. 

PATHIBAMATE-200—1 or 2 tablets three times a day at 

mealtime and 2 tablets at bedtime. 

Adjust dosage to patient response. 


Contraindications: glaucoma; pyloric obstruction, and obstruction of the urinary 
bladder neck. 


LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 
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INTRODUCING 


RUBRAMIN 


SQUIBB VITAMIN B:2 U.S.P. INJECTION 


PURE GYANOCOBALAMIN INJECTION -GREATED AND PRODUCED 
BY SQUIBB - FOR THE MOST EXACTING STANDARDS OF INTRAVENOUS, 
INTRAMUSCULAR AND SUBCUTANEOUS ADMINISTRATION IN: 


pernicious anemia 

- severe nutritional macrocytic anemias 

- severe nutritional neuropathies 

- prevention of macrocytic anemia following 
partial or total gastrectomy 


and for the relief of pain in such conditions as: 
trigeminal neuralgia; osteoarthritis; secondary burning paresthesias; herpes zoster; and 


neuroblastoma in children. 
vhenever high di ses of vitamin B are requlr l 


RUBRAMIN PC 1S nigniy Tl { 


Millions/Cu. mm Gms. Percent 


RBC | HEMOGLOBIN 
| 


HEMOGLOBIN 


RETICULOCYTES 


0 10 20 30 40 50 


DAYS 


TYPICAL HEMATOPOIETIC RESPONSE WHEN RUBRAMIN P C IS GIVEN INTRAMUSCULARLY TO A PATIENT WITH MEGALOBLASTIC ANEMIA (schematic) 


highly potent and vital to metabolism 
Vitamin B,.— one of the most potent biological factors known — is vital to basic 
metabolic functions, to normal formation of red blood cells and other formed ele- 
ments of the blood, and to the functional integrity of myelinated fibers in the spinal 
cord and brain, as well as to the healthy condition of gastric and oral mucosa. 


therapeutic agent of choice in pernicious anemia 


Vitamin B,. is the therapeutic agent of choice in pernicious anemia, is effective 
in certain megaloblastic macrocytic anemias, and contributes to recovery or clinical 
improvement in a variety of neurological, liver and skin disorders. 


non-toxic, remarkably free from side reactions 


Despite its high level of activity, vitamin B,. is non-toxic and remarkably free from 
side reactions. It has been well-tolerated even when administered in massive doses. 


potency confirmed by precise radioisotope measurement 


The Radioisotope Tracer Method is now used routinely as an assay procedure in the 
production of RUBRAMIN, guaranteeing accurate label potency. 

RUBRAMIN PC is now available in potencies for all your parenteral requirements: 30, 
50 and 100 mcg. per cc., 10 cc. vials; 1000 meg. per cc., 1 cc. and 10 cc. vials. 


» Quality — the 


® 
RUBRAMIN’™~ IS A SQUIBB TRADEMARK 
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HP ACTHAR ac 


unsurpassed 
in ACTH therapy 


The most extensive clinical and experi- 
mental background. 
The most widely used in practice. 


With a documented record of safety not 
matched by any other drug of compara- 
ble action, scope and efficacy. 


And a therapeutic effect of rapid onset, 
lasting up to 72 hours. 


HP* ACTHAR® Gel is fluid at room tem- 
perature and as convenient to inject as 
any other aqueous preparation. 


HP* ACTHAR Ge/is the Armour Pharmaceutical 
Company brand of Purified Repository Cortico 
pin (ACTH) 


Available in 5 cc. vials of 20, 40, 80 U.S.P 
Units/cc. Also in a disposable syringe form, in 
a potency of 40 U.S.P. Units 


*Highly Purified 


ARMOUR PHARMACEUTICAL COMPANY 
KANKAKEE, ILLINOIS 


Armour Means Protection 


© 1959, A. P. Co 
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Used in every type of practice 

and clinical specialty today, 
EQUANIL® (meprobamate, Wyeth) 
has proved that anxiety and 

tension can be controlled to 

smooth the course of diagnosis, 


treatment, and convalescence. 


Anxiety is a fact of life. Anx- 


lety is a fact of illness. 


Philadelphia 1, Pa. 


1 
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Now, a single agent, 


important clinical 


for total management 
of angina pectoris 


Marplan prevents pain: Marplan is indicated 
primarily for patients with moderately severe to 
intractable angina pectoris. It has demonstrated a 
high degree of effectiveness. When used on a 
continuous dosage schedule, Marplan prevents 
pain, increases exercise tolerance and reduces 
nitroglycerin requirements.'* To date, Marplan 
prophylaxis has been evaluated in over 300 
angina patients. The response rate was 76 per 
cent with improvement ranging from a reduction 
in the number of attacks to virtual abolition 

of the anginal state.’ One study reported 
“excellent effects with relatively small doses” 
and “greater relief than [with] any other 


compound in our experience.” 


Marplan creates a more confident mental climate: 
Many angina patients display a more cheerful 
outlook when on Marplan therapy. This mental 
improvement is undoubtedly due to the 
antidepressive action of Marplan. However, 

it should be stressed that Marplan is indicated 
for symptomatic control of angina pectoris and, 
while it frequently abolishes anginal pain, 
Marplan does not appear to influence the EKG. 
Hence, as with previously available prophylactic 
agents, it is imperative that patients be instructed 
to maintain the same restriction of activity 


in force prior to Marplan therapy. 


; 
gaan 
q : 
Viet 
W's 


with two distinct primary effects, for two 


a happy balance™ of potency/safety 


A broad clinical research program continues to define the full range of Marplan’s clinical 
applicability. However, already some 300 research clinicians have evaluated Marplan in more 
than 4000 patients in two primary diagnostic categories — angina pectoris and depression. 


Marplan has been shown to be considerably more active than other amine oxidase regulators. 
While clinically such increase in potency has heretofore been associated with increased side 
effects, Marplan strikes a happy balance of potency/safety. Marplan has shown markedly fewer 
of the side reactions of the hydrazines. Moreover, throughout the extensive clinical investigations, 
no liver damage has been reported. Marplan is an amine oxidase regulator, however, and like 
all of these agents, it is contraindicated in the presence of liver or kidney disease. 


Consult complete literature and dosage instructions, available on request, before prescribing. 


Bibliography: 1. Clinical reports on file, Roche Laboratories. 2. W. Hollander and R. W. Wilkins in J. H. Moyer, 
Ed., Hypertension, Philadelphia, W. B. Saunders Co., 1959, p. 399. 3. R. W. Oblath, paper read at American 
Therapeutic Society, 60th Annual Meeting, Atlantic City, N.J., June 6, 1959. 4. I. Kimbell, paper read at Co- 
operative Chemotherapy Studies in Psychiatry, 4th Annual Research Conference, Memphis, Tenn., May 20-22, 1959. 


ROCHE® 


ROCHE LABORATORIES 
es |S) Division of Hoffmann-La Roche Inc + Nutley 10+ N. J. 
to lift d 
o lift depression 

The value of Marplan in depression: Marplan is Rs WAG ORR: 
ZN\ N 
indicated in the broad range of emotional : 
and psychiatric disorders with associatec 
or regression. To date, Marplan has been fully PL NA WY 
evaluated in more than 3700 patients with Z #4 VX AWE Zi) 
lepression. The majority (67 per cent) showed , yr 
and somatic preoccupation were less pronounced, | N 

and the patients appeared to be more relaxed.” 
has also been found to be valuable adjunctive ESS 


herapy in the manageme -umatoi AN 
therapy in the management of rheumatoid 
arthritis and other chronic debilitating disorders 
with associated depressed psychomotor activity. TA 
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A COMPLETE HEART STATION ON WHEELS 


with 2 recording speeds . 3 sensitivities . provision for 


Almost without effort, this modern functional electro- 
cardiograph can be wheeled noiselessly from room to 
room... around beds... into and out of elevators. 
Here are all the diagnostic advantages of the new 
Model 100 Viso-Cardiette electrocardiograph in a 
mobile console cabinet of hand-rubbed mahogany or 
rugged stain-proof light beige plastic laminate. Elec- 


. the recently announced Model 100 Viso in 
@ handsome mahogany case, price $850 
delivered, continental U.S.A. You can convert 
your present table-top 100 Viso into the mobile 
unit of your choice at any time by purchasing 
the new 100M mobile cabinet separately. 
(Price, $120 delivered, continental U.S.A.) 


SANBORN 


MEDICAL DIVISION . 


recording other waveforms - 


175 Wyman St., 


provision for visual monitoring 


trodes, Redux paste and all accessories — and the 
built-in automatic-retracting power cord — stay with 
the 100M Mobile Viso. For hospital, clinic or office use, 
this newest Sanborn electrocardiograph offers the 
ultimate in diagnostic usefulness and operating con- 
venience. Model 100M Mobile Viso, $895 delivered, 
continental U.S.A. 


Model 300 Visette — only 18 pounds complete, 
briefcase size. You or your nurse can carry this 
truly portable instrument anywhere... ideal 
for “on-call’’ ECG work. Price $625 delivered, 
continental U.S.A. 


Complete descriptive literature on request. 


COMPANY 


Waltham 54, Massachusetts 
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torticollis 
anxiety and © 
tension states 


“FHE FIRST-TRUE “TRANQUILAXANT* 
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Here is what you ¢: 
expect when you prescribe 


case profile no. 2840* 


A 55-year-old man complained of a pain- 
ful, very stiff neck on the left side. There 
was marked muscle spasm that seemed to 
involve primarily the trapezius muscle. He 
had a severe headache, with the pain radi- 
ating down the left side of the neck to the 
shoulder. There were no other findings on 
physical examination and results of rou- 
tine laboratory tests were normal. 

Trancopal was prescribed in a dosage of 
200 mg. q.i.d. The first and second dose of 
Trancopal gave only moderate relief. How- 
ever, after the third dose, there was marked 
relief of the stiffness of the neck, as well 
as the headache and shoulder pain. 


After the fourth dose, medication was grad- 
ually decreased and was discontinued on 
the sixth day. One week later, the patient 
had moderate recurrence of the torticollis, 
and Trancopal was again prescribed in 
doses of 200 mg. q.i.d. The patient obtained 
complete relief in one day and no further 
treatment was required. 


for torticollis 
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THE FIRST TRUE “TRANQUILAXANT“ 
VANC Op aul: 


for anxiety and 
tension states 


case profile no. 3382* 


A 35-year-old woman, a professional 
model, had an acute, severe attack of anxi- 
ety. She was irrational and unable to eat, 
and was very restless. 

Initial medication consisted of aspirin with 
codeine and later meprobamate. Neither 
was effective, and the patient’s condition 
became worse. She had to be hospitalized - 
because of the marked anxiety. Trancopal 
was then prescribed in a dosage of 200 mg. 
q.i.d., in addition to bed rest. 


After the second dose of 200 mg. of Tran- 
copal, the patient became calm and ra- 
tional, and was able to eat. The dosage of 
Trancopal was gradually reduced to 100 
mg. q.i.d. on the fourth hospital day, after 
which the patient was discharged and was 
able to return to her normal occupation. 


*Clinical Reports on file at the Department 
of Medical Research, Winthrop Laboratories. 


Turn page for complete listings of Indications and Dosage. 
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strength 


Trancop. 


potent MUSCLE RELAXANT 
effective TRANQUILIZER 


Indications: 


Musculoskeletal! Psychogenic! 
Neck pain (torticollis, etc.) Anxiety and tension states 


Low back pain (lumbago, etc.) Dysmenorrhea 


Bursitis Premenstrual tension 
Rheumatoid arthritis Asthma 
Osteoarthritis Angina pectoris 
Disc syndrome Alcoholism 
Fibrositis 


Ankle sprain, tennis elbow, etc. 
Myositis 
Postoperative muscle spasm 


Dosage: Adults, 100 or 200 mg. orally three or four times 

daily. Relief of symptoms occurs in fifteen to thirty minutes and 
lasts from four to six hours. The higher dosage is recommended for 
the treatment of patients in the acute stages of painful 
musculospastic conditions, and anxiety and tension states. 
Children (5 to 12 yrs.) , 50 mg. three or four times daily. 


Supply: 
Trancopal Caplets® 


100 mg. (peach colored, scored) , bottles of 100. 


New , Trancopal Caplets 


200 mg. (green colored, scored) , bottles of 100. 


“Chlormethazanone [Trancopal] not only relieved painful 
muscle spasm, but allowed the patients to resume their normal 
activities with no interference in performance of either 
manual or intellectual tasks.”* 

“The effect of this preparation in these cases [skeletal 
muscle spasm] was excellent and prompt .. 


“ .. Trancopal is a most valuable drug for relieving 
tension, apprehension and various psychogenic states.””* 


1. Collective Study, Department of Medical Research, 
Winthrop Laboratories. 

2. Lichtman, A. L. (N.Y. Polyclinic M. Sch. & Hosp.): ” 
Kentucky Acad. Gen. Pract. J. 4:28, Oct., 1958. 

3. Mullin, W. G., and Epifano, Leonard (Long Island College 
Hosp.): Am. Pract. & Digest Treat. To be published. 

4. Ganz, S. E. (NewYork, N. Y.): J. Indiana M. A. 52:1134, 
July, 1959. 


LABORATORIES 
New York 18, New York 


Trancopal (brand of chlormezanone) and Caplets, trademarks 
reg. U.S. Pat. Off. Printed in U.S.A. 9-59 (1400M) 
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QNSCIOUSNESS FROM... 


hepatic coma 


associated with high blood ammonia levels 


GLUTAVENE’ 


& 
GLUTAVENE-K’ 


For the treatment of coma and other enceph- 
alopathies in certain liver diseases associated 
with high blood ammonia levels, Glutavene 
supplies monosodium I-glutamate and Gluta- 
vene-K supplies monosodium and monopotas- 
sium I-glutamate. These agents reduce ammo- 
nia blood levels through amidation, a reaction 
between glutamate and ammonia to form glu- 
tamine, a nontoxic substance.'.? 


dmints a : For the average adult, 100 pounds or 
Mts of @ 100ecc. (25 gram) vial are 
Cce y 9% glucose in water. 
ly during a 4-hour 

pn, J., and Riddell, 
5. 2. Watson, 


CHANGING YOUR ADDRESS? 


Please fill out and return the coupon below: 


THE AMERICAN JOURNAL OF MEDICINE 
Mailing Dept., 11 East 36th Street, New York 16, N. Y. 
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*...has a more prompt, more potent and more prolonged 
effect than the vitamin K analogues....Its 
reliability in treating undue hypoprothrombinemia 
from anticoagulant therapy is of particular 
importance. [Mephyton] can be depended on to 
reverse anticoagulant-induced hypoprothrombinemia 
to safe levels whether bleeding is only potential 
or actually has occurred." 

Council on Drugs: New and Nonofficial Drugs, 
Philadelphia, J. B. Lippincott Co., 1958, p. 620. 


"For correction of the anticoagulant effect of the 
coumarin compounds, vitamin Ki is much more 
effective than are the water-soluble preparations 
of menadione." 


Barker, N. W.: Fundamentals of anticoagulant 
therapy, Minn. Med. 41:252, April 1958. 


For coumarin overdosage, "Vitamin K,, given 
intravenously, in an oil emulsion will act as soon 
as two hours after injection. It is the treatment 
of choice in such conditions." 


Kupfer, H. G., and Kinne, D. R.: Anticoagulants, 
theoretical considerations and laboratory control, 
Virginia M. Monthly 85:230, May 1958. 


"...-I would strongly urge the use of vitamin K,...if an 
antidote is necessary for the hypoprothrombinemia 
produced by the coumarin anticoagulants or 
the indandiones." 

Meyer, 0. 0.: Use of anticoagulants in the treatment of 
coronary artery disease, Postgrad. Med. 24:110, Aug. 1958. 


5 


Vitamin K, 


Dosage: Orally, to modify anticoagulant effects: 5 to 10 mg. initially; 15 to 25 mg. for more 
vigorous action. Intravenously, for anticoagulant-induced bleeding emergencies, 10 to 50 
mg.; may be repeated as indicated by prothrombin time response. (Some clinicians advise 
their patients to keep a supply of tablets on hand at all times; if gross bleeding occurs, 
the patients are instructed to take 10 mg. and phone the doctor.) 


Supplied: Tablets, 5 mg.; bottles of 100. Emulsion, 10 and 50 mg. per 1-cc. ampuls; boxes of 6. 


MEPHYTON is a trademark of Merck & Co., Inc. 


€> MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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Your dif ficult rheumatic patien cee 
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For the patient who does not require steroids 
PABALATE 
Reciprocally acting nonster- 


oid antirheumatics . . . more 
effective than salicylate alone. 


In each enteric-coated tablet: 


Sodium salicylate U.S.P.....0.3 Gm. (5 gr.) 
Sodium 

para-aminobenzoate ...... 0.3 Gm. (5 gr.) 
Ascorbic acid 


PABALATE = 
q Rol sins) 
Robins) 


or for the patient 
who should avoid sodium 


PABALATE® - Sodium Free 
Pabalate, with sodium salts 
replaced by potassium Salts. 


In each enteric-coated tablet: 


Potassium salicylate .......... 0.3 Gm. (5 gr.) 
Potassium 

para-aminobenzoate ...... 0.3 Gm. (5 gr.) 
Ascorbic acid 


For the patient 
who requires steroids 


PABALATE®-HC 
(PABALATE WITH HYDROCORTISONE) 


Comprehensive synergistic 
combination of steroid and 
nonsteroid antirheumatics... 
full hormone effects on low 
hormone dosage. . . satisfac- 
tory remission of rheumatic 
symptoms in 85% of patients 
tested. 


In each enteric-coated tablet: 


Hydrocortisone (alcohol) 

Potassium salicylate 

Potassium para-aminobenzoate.. 0.3 Gm. 
Ascorbic acid 50.0 mg. 


=) PABALATE-HC 


For steroid or non-steroid therapy: SAFE DEPENDABLE ECONOMICAL 


A. H. ROBINS CO., 


INC., RICHMOND 20, VIRGINIA * Ethical Pharmaceuticals of Merit since 1878 
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Published studies on anticoagulant therapy with COUMADIN 
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Sodium), Surg. Gynec. & Obst. 107:303, Sept., 1958. 7. Goodman, D. H.: Early clue to visceral carcinoma — hem- 
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Clinical experience with Coumadin { oc:um, o new urnceagulant drug, Angiology 6:506, Dec., 1955. 20. Pollock, B. EB: 
Clinical experience with warfarin (Courcdin! :c¢-.m, a new anticoagulant, J.A.M.A. 159:1094, Nov. 12, 1955. 21. Sha- or: 
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46. Pollock, B. E.: The early management of myocardial infarction, J.A.M.A. 161:404, June 2, 1956. 47. Shapiro, S.: 
Anticoagulant therapy, Surg. Clin. North America, Apr., 1956, p. 469. 48. Wright, I. S.: Present status of anticoagulant 
therapy in the treatment of myocardial infarction; the use and misuse of anticoagulants; an evaluation of new anti- 
coagulants, their indications and dosage, Ann. Int. Med. 43:942, Nov., 1955. 49. Shapiro, S. (editorial): The*adminis- 
tration of the hypoprothrombinemia-inducing drugs, Angiology 6:498, Oct., 1955. 50. Olwin, J. H.: Principles of anti- 
coagulant therapy and their application, M. Clin. North America, Jan., 1955, p. 227. 51. Shapiro, S., and Spitzer, J. M.: 
The use of Cepevit” (ascorbic acid plus ‘'P"’ factors) in drug-induced hypoprothrombinemia, Angiology 5:64, Apr., 1954. 
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Coumadin is the original 
and only warfarin sodium 
responsible for 
establishing this drug as 
“the best anticoagulant 
available today” 

(over 50 published papers since 1953) 
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FOR ORAL, INTRAVENOUS OR INTRAMUSCULAR USE VI 


IN MYOCARDIAL INFARCTION 
AND OTHER THROMBOEMBOLIC DISORDERS 


TABLETS AVERAGE DOSE 


For ora 
scored; 10 mg., white, scored; mg., red, score 
INJECTION 


Complete Information and Reprints on Request 


ENDO LABORATORIES Richmond Hill 18, New York 


| 
; 5 mg., peach, Initial, 50 mg. Maintenance, 5-10 mg. daily, as indicated by pro- 
d. thrombin time determinations. 
p Coumaobin (warfarin) Sodium is manufactured under license from 
f For parenteral administration — Single Injection Units, consist- the Wisconsin Alumni Research Foundation...clinically estab- 
1 ing of one vial, 75 mg., and one 3-cc. ampul Water for Injection. lished by Endo. : 


anxiety control 
in all 

age groups— 
without | 
character 
distortion 


NOT WITHDRAWN | 
| 


® 
sodium aoe 
butabarbital sodium 


BUTISOL!? effectively reduces nervous OT REPS 

irritability and tension—without causing 2 

apathy and irresponsibility. 

In a recent study of six widely used > 
sedatives and tranquilizers, Butisol 


showed “The highest therapeutic index of 


SHE’S CHEERFUL 


any drug studied for control of daytime 
anxiety and insomnia. The lowest 


incidence of side effects, and least 


likelihood of cumulative toxicity.”” 


TABLETS REPEAT-ACTION TABLETS 


ELIXIR CAPSULES 
NOT REBELLIOUS 


1. Batterman, R. C.; Grossman, A. J.; Mouratoff, 
G. J., and Leifer, P.: A Clinical Re-evaluation of 
Daytime Sedatives, Scientific Exhibit, Annual Meet- 
ing of AMA, San Francisco, Cal.; June 23-27, 1958. 


(MeNEIL) 


McNEIL LABORATORIES, INC. PHILADELPHIA 82, PA. 
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the oral antidiabetic most likely to succeed 


| 


LIL 


The superior effectiveness of DIABINESE increases the chance of 
success of oral therapy in your diabetic patients. Moreover, in 
properly regulated dosage, DIABINESE is free from significant 
incidence of serious side effects. Incidentally, your patients 
will appreciate the economy possible (savings up to 50%) when 
DIABINESE is the oral therapy selected. 


Science for the world’s well-being™ 


/ 
| 


when replacement or reduction of insulin is desirable... 
“In the majority of cases requiring less than 40 U. insulin daily, chlor- 
propamide could be substituted with success. However, even in 21 diabetic 
patients requiring as much as 60 U. of insulin daily, we succeeded in 
achieving good metabolic equilibrium with chlorpropamide.” 

Bloch, J., and Lenhardt, A.: Ann. New York Acad. Sc. 74:954, 1959. 


when other oral therapy has failed... 


“Comparison of diabetic control between tolbutamide and chlorpropa- 

mide in the same patients shows that good control often can be achieved 

with chlorpropamide when tolbutamide has been proved ineffective. ’ 
Lee, C. T., Jr.; Schless, G. L., and Duncan, G. G.: Ibid., p. 738 


when dietary control proves impractical... 


“Oral administration [of chlorpropamide] in therapeutic doses leads to 
predictable drug levels in the serum... With it a better control can be 
obtained in that large segment of the diabetic population that does not 
fully cooperate in the dietary management.” 

Handelsman, M. B.; Levitt, L., and Calabretta, M. F.: Ibid., p. 632. 


the oral antidiabetic most likely to succeed 


economical once-a-day dosage 


brand of chlorpropamide 


available as 100 mg. and 250 mg. tablets 


For complete information write to the Medical Department, PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, N.Y. 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN* (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


JUST ONE CAPSULE 
LASTS ALL DAY 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: One capsule at breakfast, 
one capsule with evening meal 


Available: Meprospan-400, each blue capsule contains 
400 mg. Miltown (meprobamate) 


Meprospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 
Both potencies in bottles of 30. 


(WALLACE LABORATORIES , New Brunswick, N. J. 


CME-6427 
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tranquilization 


greater specificity 
of tranquilizing action 
—divorced from such 
“diffuse” effects as \ 
anti-emetic, action 
—explains why 


THIORIDAZINE HCI 


Thioridazine |MELLARIL] is as effective as the best available phenothiazine, but with appreciably 
less toxic effects than those demonstrated with other phenothiazines. ....This drug appears to rep- 
resent a major addition to the safe and effective treatment of a wide range of psychological dis- 


turbances seen daily in the clinics or by the general practitioner.” 


| ) 


tranquilization: 
tranquilizing action results in fewer side effects 


al (S-CH;) is unique in 
e for the relative absence of 


ty of psychotherapeutic action, 


{ A specificity of action on certain brain sites in 
contrast to the more generalized or “diffuse” 
action of other phenothiazines. This is evidenced 


by a lack of appreciable anti-emetic effect. 
MELLARIL 


PSYCHIC RELAXATION: 


DAMPENING OF 
SYMPATHETIC AN® 
PARASYMPATHENG ttle effect on blood pressure 
NERVOUS SYSTEM d temperature regulation 


inimal suppression of vomiting tranquilization 


Less “spill-over” action to other brain areas — 
hence, absence of undue sedation, drowsiness or 
autonomic nervous system disturbances. 


Psychic relaxali@n om A notable absence of extrapyramidal stimulation. 


Dampening 
sympathetic and 
parasympatheie pening of blood pressure 
nervous sy$tem temperature regulation 


g suppression of vomiting 


Lack of impairment of patient’s normal drive and energy. 


4 Virtual freedom from such toxic effects as 
other jaundice, photosensitivity, skin eruptions, 


henothiazine-type ‘ 
blood forming disorders. 


INDICATION USUAL STARTING DOSE | TOTAL DAILY DOSAGE RANGE 


ADULTS: Mental and Emotional Disturbances: 
MILD —where anxiety, apprehension and tension are present 10 mg. tid. 20-60 mg. 
MODERATE—where agitation exists in psychoneuroses, alco- 25 mg. tid. 50-200 mg. 
holism, intractable pain, senility, etc. 

SEVERE — in agitated psychotic states as schizophrenia, manic 


depressive, toxic psychoses, etc.: 
Ambulatory 100 mg. tid. | 200-400 mg. 
Hospitalized 100mg. tid. | 200-800 mg. 


CHILDREN: BEHAVIOR PROBLEMS IN CHILDREN 10 mg. tid. | 20-40 mg. 


MELLARIL Tablets, 10 mg., 25 mg., 100 mg. 


*Ostfeld, A. M.: Scientific Exhibit, American Academy 
of General Practice, San Francisco, April 6-9, 1959. 
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SANDOZ 


in the 


antibacterial 


firmament 
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the first nitrofuran 


effective orally 


in systemic bacterial infections 


AALTAEF 


brand of furaltadone 


Effective clinically in upper respiratory infections, 
pneumonias, soft tissue infections, bacteremia/septicemia, 


osteomyelitis, wound infections and pyodermas. 


Effective in vitro against the following organisms (isolated from clinical 


infections listed above) : 

Organism Sensitive Resistant % Sensitive 
Staphylococci* 181 99.4 
Streptococci 65 98.5 

D. pneumoniae 14 100.0 
Coliforms 34 918 
Proteus 5 50.0 

A. aerogenes 8 100.0 
Ps. aeruginosa 5 55.5 


*Includes many strains resistant to antibiotics. 
As with all nitrofurans in years of extensive clinical use, there is little or 
no development of bacterial resistance with ALTAFUR.. 


NITROFURANS—a unique class of antimicrobials— 
neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 


DISSOLVES INTRAVASCULAR 


NOT JUST A NEW DRUG...A NEW THERAPY 


TRADEMARK 


Fibrinolysin (Human) 
() 


AA Ser, K M } A M A 167 1695 (Aug. 2) 1958. 


2 ffton, E.E.: J. Am. Geriatrics Soc. 6:118, 1958. 
.J., and Fitch, T.S.P.:J.A.M.A. 767:1705 (Aug. 2) 1958. 
4 ngher, H.O ind Chapple, R.V.: Clin. Med. 6:439 (March) 1959. 


PHARMACEUTICAL CORPORATION; RARITAN, N. Jd. 
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in thrombophlebitis 
and 
pulmonary embolism 


Clinically proved,“* ACTASE has a specific lytic ef- 
fect upon the venous thrombus or pulmonary emboius. 
Patients respond rapidly, often dramatically, to the clot- 
dissolving action of an intravenous infusion of this phy- 
siologic fibrinolysin.* A significant decrease in length of 
hospitalization following thrombophlebitis, as well as a 
reduction in the threat of pulmonary embolism, is now 
possible. In one series of patients with deep thrombo- 
phlebitis, some of whom had previously 
suffered pulmonary emboli, no occur- 
rence of pulmonary emboli was reported 
following administration of ACTASE.' 


COMPLETE INFORMATION AVAILABLE ON REQUEST. 
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FOR GREATER 
LATITUDE 
IN SOLVING 
THE PROBLEM 
HYPERTENSION 
WITHOUT 
SIGNIFICANT 


POTASSIUM 
DEPLETION 


NEW 


RAUTRAX, a combination of Raudixin with 
Ademol (flumethiazidey—the new, safe nonmer- 
curial diuretic—controls all degrees of hyper- 
tension. Elimination of excess extracellular 
sodium and water is rapid and safe.'*® Potas- 
sium loss is less than with other noninercurial 
diuretics;** and, in addition, Rautrax increases 
protection against potassium and chloride 
depletion during long-term management by 
including supplemental potassium chloride. 


The dependable diuretic action of Ademol 
rapidly controls the clinical and subclinical 
edema often associated with cardiovascular 
disease. And after Rautrax has normalized 
the fluid balance, the normal serum electro- 
lyte pattern is not altered appreciably by 
continued administration.* Ademol also 
potentiates the antihypertensive action of 
Raudixin.’ In this way a lower dose of each 
component controls hypertension effectively 
and safely... with fewer side effects. 


REFERENCES: 1. Montero, A. C.; Rochelle, J. B., Ill, 
and Ford, R.V.: New England J. Med. 260:872 (April 23) 
1959. 2. Fuchs, M.; Bodi, T., and Moyer, J. H.: Am. 
J. Cardiol. 3:676 (May) 1959. 3. Fuchs, M., and others: 
Monographs on Therapy 4:43 (April) 1959. 4. Montero, 
A. C.; Rochelle, J. B., Ill, and Ford, R.V.: Am. Heart J. 
57:484 (April) 1959. 5. Rochelle, J. B., I1!; Montero, 
A.C., and Ford, R. V.: Antibiotic Med. & Clin. Ther. 6:267 Squibb Quality— 

(May) 1959. LITERATURE AVAILABLE ON REQUEST the Priceless Ingredient 


RAUTRAX 


RAUDIXIN (Squibb standardized whole root Rauwolfia Serpentina) / ADEMOL (Squibb Flumethiazide) / POTASSIUM CHLORIDE 
*RAUDIXIN + @,‘RAUTRAX’ AND ‘ADEMOL’ ARE SQUIBB TRADEMARKS 
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ABBOTT 


Placidyl® nudges your patient to sleep 


(Ethchlorvynol, Abbott) 
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and the evidence mounts 


Recent reports from three investigators describe 
total of 322 patients treated with Harmony]. Patients 
included those with hypertension, anxiety states, other 
psy chiatric disorders and a selection of ‘ “general pone : 
tice” patients. Figures from the combine d reports',”.? 
show: 


Oo? Sif? 


These findings are typical of those reported by other in- 
vestigators in recent clinical studies. These investiga- 
tors have been almost unanimous in pointing to deser- 

pidine’s relative lack of troublesome side reactions. 

Here are some representative comments: First, from 
one of the studies quoted above—a double blind study 
involving 99 patients. 


“There were certain outstanding features noted in 
this study with the use of deserpidine: 
1. The drug had a much ‘smoother’ tranquilizing or 
relaxing effect . 

The feeling of awareness and alertness was greatly 
improved... 
3. Sleep-producing qualities when the patient went to 
bed were excellent 
4. Blood pressure in the hypertensive patient was low- 
ered gently... 
5. Abrupt discontinuation of the drug did not produce 
any noticeable side effects .. . 


6. It was not necessary to increase the original dosage 
to get the desired effects ... 

rs In tension and anxiety states the chest pain and 
angina were helped greatly by the relaxing effect of 
deserpidine.””! 

Another investigator reports: “While the 
(with deserpidine) were qualitatively similar to those 
seen with reserpine in similar dosage ranges, side ef- 
fects were much less frequent, very mild, and none 
severe enough to interrupt treatment.” 

‘From our own clin- 


results 


The third investigator reports: ° 
ical observations it would appear that deserpidine is 
the most desirable compound among those presently 
available.””® 


1. Frohman, |. P., Tranquilizers in General Practice and Clinical Evaluation of Deserpidine 
an Alkaloid of Rauwolfia Canescens, M. Ann., District of Columbia, 27:641, Dec. , 1958 


2. Billow, B. W., et al., The Use of a New Rauwolfia Derivative, Deserpidine, in Mild Func 
tional Disturbances and Office Psychiatry, New York J. Med., 59:1789, May, 1959 


3. Rawls, W. B., et al., Clinical Experience with Deserpidine in the Management of Hyper 
tension and Anxiety Neurosis, New York J. Med., 59:1774, May, 1959. 


Harmony! 


(Deserpidine, Abbott) 
for your next working hypertensive 
ABBOTT 


© 1959, ABBOTT LABORATORIES 911052 
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WS. .) INC., Tuckahoe, 


. 
nH 
ngestant 
analgesic - ant antihistaminic 
rir 
ever - n+ resp 
Adults and older children: 
r “Children 6 w yee Jue or two 
S 
es of 100 and 1000 ... 
Each oran 000, 
Sudafed’® brand ered tablet contair 


“In ail things, success “> ANTIQUES 


depends upon pre- 


vious preparation...” 
—-CONFUCIUS 


ELDEC _~C 


vitamin-mineral-hormone supplement 


help prepare your middle-aged patients 


each KAPSEAL contains: 


say 1,667 Units (0.5 mg.) for healt, hy retirement years 


Vitamin B: mononitrate 0.67 mg. 

Ascorbic acid 33.3 mg. 

Nicotinamide 16.7 mg. 

Vitamin Be 0.67 mg. 

Vitamin Be 0.5 mg. 

Vitamin B:2 with intrinsic 
factor concentrate 0.033 USP Unit (oral) a 2 

Folic acid 0.1 mg. 

Choline bitartrate 6.67 mg. % a 

Pantothenic acid 
(as the sodium salt) 5 mg. aa he 

minerals 

Ferrous sulfate (exsiccated) 16.7 mg. 

Iodine (as potassium iodide) 0.05 mg. PARKE. DAVIS & COMPANY, DETROIT 32, MICHIGAN 

Calcium carbonate 66.7 mg. 

digestive enzymes 

Taka-Diastase® 20 mg. 
(aspergillus oryzae enzymes) 

Pancreatin 133.3 mg. 

protein improvement factors 

]-Lysine monohydrochloride 66.7 mg. 

dl-Methionine 16.7 mg. 

gonadal hormones 

Methyl testosterone 1.67 mg. 

Theelin 0.167 mg. 


dosage: One Kapseal three times daily before 
meals, Female patients should follow each 
21-day course with a 7-day rest interval. 
packaging: ELDEC KAPSEALS are available 
in bottles of 100. 
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Counteract Depression with 
distinctively WELL-TOLERATED 


deano! acetamidobenzoate 


© ‘Deaner’ may be prescribed with little or no 
concern over side effects even in the presence 
of liver disease, diabetes, cardiovascular 
disease, and a long list of other chronic 
conditions, except grand mal epilepsy (only 
contraindication). 


© ‘Deaner’ is not a monoamine oxidase inhibitor; 
hence it is not necessary to monitor its 
administration with repeated, expensive 
laboratory tests. 


@ This notable freedom from side effects endows 
Deaner’s long-term administration with 
easier patient supervision, better patient 
cooperation, and greater safety. 


® Dosage is simple—initially, 50 mg. (2 tablets) 
daily in the morning. Gradually, apathy 
and defeat are transformed into affability and 
renewed interest and vigor. 


Write for details and the applicability of 
‘Deaner’ in behavior problems of children 
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ha alkaloid therapy 
Jor better management of hypertension 


a purified alkaloid of rauwolfia... 
lessens the frequency and/or severity 
of these reserpine side effects: 


mental depression - bradycardia - sedation 
- weakness - fatigue - lassitude - sleepiness « 
nightmares - gastrointestinal effects 


useful alone for gradual, sustained 
lowering of blood pressure in mild to 
moderate labile hypertension 


useful as adjunctive therapy in severe 
hypertension for reducing dosage and thus 
side effects of other agents 


Professional information 
available on request 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, N.Y. Science for the world’s well-being™ 
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Now... after 5 years of research 

and 41,000 patient days of clinical testing 
Mead jJohnson announces 

a Tew vnfant formula 


nearest to mother’s milk’ 


in nutritional breadth and balance 


Enfamil 


Infant formula 


nearest to mother’s milk! 


in nutritional breadth and balance 


In a well controlled institutional study, using the Latin 
Square technic’ for the first time in infant nutritional 
research, Enfamil was compared with three widely used 
infant formula products. 
This formula produced: 

weight gains greater than average 

stool firmness between firm and soft... and 

lower stool frequency. 


NEAREST ...to mother’s milk in its pattern of pro- 
tein, fat and carbohydrate by caloric distribution 


NEAREST ... to mother’s milk in its pattern of vita- 
mins and minerals (except for more vitamin D in ac- 
cordance with NRC recommendations) 


NEAREST ...to mother’s milk in its fat composition 
(no butterfat; no sour regurgitation) 


NEAREST ... to mother’s milk in its ratio of saturated 
to unsaturated fatty acids 


NEAREST ... to mother’s milk in its low renal solute 
load 


ENFAMIL LIQUID—cans of 13 fluid ounces. 
1 part Enfamil Liquid to 1 part water for 20 cal. per fl. oz. 


ENFAMIL POWDER—cans of 1 lb., with measure. 
1 packed level measure of Enfamil Powder to 2 ounces of water 


for 20 cal. per fl. oz. 

+The Latin Square technic, used for the first time in infant nutr:- 
tional research to evaluate Enfamil, is a change-over method fur 
intensive, controlled clinical testing which was applied to infants 


during their critical first 8 weeks of life. It is an efficient way of \ Mead Johnson 


neutralizing the multiple variables in nutritional research. saan ni 
Symbol of service in medicine 


1. Macy, I. G.; Kelly, H. J., and Sloan, R. E., with the Consultation of 
the Committee on Maternal and Child Feeding of the Food and Nutrition 
Board, National Research Council: The Composition of Milks. National 
Academy of Sciences, National Research Council, Publication 254, Re- 
vised 1958. 2. Research Laboratories, Mead Johnson & Company. 


MEAD JOHNSON & COMPANY, EVANSVILLE 21, INDIANA *Trade Mark 
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relief from 
ifort of 


~ influenza 


DARVON . C0 MP OUND potent - safe - well tolerated 


Combines, in a single Pulvule®, the analgesic action of Darvon® 
(dextro propoxyphene hydrochloride, Lilly) with the antipyretic 
and anti-inflammatory benefits of A.S.A.®° Compound (acetylsal- 
icylic acid and acetophenetidin compound, Lilly). 


Darvon Compound obviates the need for a narcotic prescription. 


Usual dosage for Darvon Compound is 1 or 2 Pulvules three or 
four times daily. 


Also available: Darvon, in 32 and 65-mg. Pulvules. Usual dosage 
is 32 mg. every four hours or 65 mg. every six hours. 


Darvon® Compound (dextro propoxyphene and acetylsalicylic acid compound, Lilly) 


EL! LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A. 
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Editorial 


Claude Bernard’s Milieu Interieur Extended: 
Intracellular Acid-Base Relationships 


N 1850 Claude Bernard enunciated the 
doctrine of the constancy of the internal 


environment as follows: 


‘The living organism does not really exist in the 


milieu exterieur (the atmosphere if it breathes, salt or 


fresh water if that is its element) but in the liquid 
milieu interieur formed by the circulating organic 
liquid which surrounds and bathes all the tissue 
elements; this is the lymph or plasma, the liquid part 
of the blood which, in the higher animals, is diffused 
through the tissues and forms the ensemble of the 
intracellular liquids and is the basis of all local nutri- 
tion and the common factor of all elementary 
exchanges. 

‘The stability of the milieu interieur is the primary 
condition for freedom and independence of existence; 
the mechanism which allows of this is that which 
ensures in the milieu interieur the maintenance of all 
the conditions necessary to the life of the elements.” 


Explicit in this doctrine was the concept that 
extracellular fluid constituted the internal 
environment of the organism. This doctrine 
has remained essentially unmodified for the past 
100 years and has been validated by many 
physiologic studies. It has become one of the 
important conceptual cornerstones of modern 
biological science. However, recent work on 
acid-base relationships between the extra- 
cellular and intracellular compartments indi- 
cates that Claude Bernard’s doctrine requires 


extension. 


Investigations of the intracellular pH of 


isolated cells and isolated tissues over the past 


thirty-five years have provided consistent results. 
When the pH of the external media of such prep- 
arations is modified by the addition of hydrogen 
or bicarbonate ion, intracellular pH changes 
very little, if at all [2-70]. However, when the 
external pH is modified by certain specific 
acid-base substances, notably CO, gas, intra- 
cellular pH changes pari passu with extracellular 
pH [77,72|. Such studies have led to the con- 
clusion that under many circumstances intra- 
cellular pH may be independent of extracellular 
pH. 

Caldwell | 73] has attributed the independence 
of intracellular pH to “the relatively small num- 
bers of hydrogen ions and bicarbonate ions 
passing across the (cell) membrane(s), the small 
number of hydrogen ions being due to their 
small extracellular and intracellular concentra- 
tions and the small number of bicarbonate 
ions to permeability barriers.” 

Previous studies on intact animals appeared 
to give conflicting results. Wallace and Hastings 
|74] measured the changes in plasma and muscle 
pH of cats during extracellular metabolic 
acidosis produced by administration of hydro- 
chloric acid and metabolic alkalosis produced 
by administration of sodium bicarbonate. 
Muscle bicarbonate remained relatively un- 
changed, despite marked changes in extracel- 
lular bicarbonate concentrations. They con- 
cluded that the muscle cell was ‘“‘normally 
impermeable to bicarbonate ion,” and clearly 
described the implications of this finding for the 
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over-all regulation of acid-base balance. These 
excellent studies have not been widely dupli- 
cated because of the technical difficulties in- 
volved in making direct measurements of CO. 
on tissue. 

Apparently contradictory results have been 


obtained by several groups. The distribution of 


intravenously administered hydrochloric acid 
was studied in nephrectomized dogs by Swan 
and Pitts [75] and in dogs with intact kidneys by 
Schwartz, Q@rning and Porter |/6|. Neither 
group could account for the administered H* 
solely on the basis of extracellular buffering. 
They concluded that H* ion was therefore 
buffered in the intracellular compartment. 
However, neither group made direct cellular 
estimations of bicarbonate ion, nor did they 
maintain CQOz tensions at constant levels. The 
H* that could not be accounted for by extra- 
cellular buffering may well have penetrated 
certain special areas without over-all intra- 
cellular diffusion. An important area in this 
respect is bone. The active crystal lattice sur- 
faces of bone act as an ion exchange mechanism, 
and it has been shown that bone serves as a vital 
site of buffering activity against metabolic 
acidosis [77]. These surfaces are, strictly speak- 
ing, neither extracellular nor intracellular, and 
exchange in such areas has been termed “‘trans- 
cellular exchange” [78]. Failure to consider 


such areas as a site of buffering in the absence of 


control of CO: tension would lead to an under- 
estimate of the loss of hydrogen ion equivalents 
by the respiratory route. That this is probably 
the case is indicated by data [79] showing that 
when COs tension is kept constant, equilibration 
of H* with the intracellular space is slower and 
less complete than described by these groups. 
Swan, Axelrod, Seip and Pitts |20| adminis- 
tered sodium bicarbonate intravenously to 
nephrectomized dogs. They showed that ap- 
proximately one-third of the injected bi- 
carbonate disappeared from the extracellular 


space. It seemed possible that this fraction of 


bicarbonate was diffusing into the intracellular 
compartment. However, in these studies CO, 
tension likewise was not maintained at a con- 
stant level. Alternative explanations for the loss 
of bicarbonate from extracellular fluid include 
rapid diffusion into certain special areas of the 
intracellular compartment which are relatively 
permeable to bicarbonate (pancreas, bone); 
respiratory loss of CO» as COs is generated from 
extracellular bicarbonate by reaction with extra- 


cellular buffers; and rapid diffusion of bi- 
carbonate into cells generally, as COs. 

Recently, two methods, independent of the 
CO.-bicarbonate system, have been developed 
for specifically ‘defining extracellular-intracel- 
lular acid-base relationships in intact animals. 
Both methods use the principle of non-ionic 
diffusion [2/7] for this purpose. Waddell and 
Butler [22] have used 5,5-dimethyl-2,4-ox- 
azolidinedione (DMQ), a weak acid, to investi- 
gate intracellular pH changes in the muscle of 
intact dogs. When extracellular pH was modified 
by increasing CO, tension, parallel changes took 
place in the intracellular pH of muscle. Hyper- 
ventilation produced a smaller increase in 
muscle pH than in extracellular pH, which was 
attributed to a difference in the CQO. dissocia- 
tion curves of plasma and muscle. When 
mEq./kg. of hydrochloric acid was administered 
by vein, the blood pH fell by 0.36 units whereas 
the intracellular muscle pH fell by only 0.13 
units. After the injection of an equivalent 
amount of sodium bicarbonate, the blood pH 
rose by 0.26 units while the muscle pH rose by 
only 0.04 pH units. 

Robin, Bromberg and Forkner | 23| have used 
the ammonia-ammonium buffer pair as a pH 
indicator system for investigating the relation 
between extracellular and mean whole body 
intracellular pH in the intact dog. By measuring 
total ammonium-ammonia concentrations in 
arterial plasma, they were able on a_ semi- 


quantitative basis to determine the relative 
effect of a given procedure on extracellular- 


intracellular acid-base relationships. ‘Their re- 
sults indicate that the intracellular compartment 
is freely and rapidly permeable to COz as a 
gas but that equilibrium with H* and HCO, 
ions takes place only slowly.* Preliminary 
studies [79] indicate that the equilibration time 
of hydrogen ion penetration into cells is in 
excess of six hours. 

These studies clearly confirm the early obser- 
vations of the cellular physiologists, and it 


* The term “slow equilibration” rather than the term 
‘“impermeability” is used advisedly. On the basis of ion 
size and ion charge, it would seem that cell membranes 
should be readily permeable to H* and HCO, .. It is not 
clear whether the independence of intracellular pH is 
based on total exclusion or on equal bidirectional move- 
ment of ions across cell membranes or on differences in 
buffering capacity of the two compartments. Evidence 
also exists that, given enough time (days), the intra- 
cellular compartment will come into equilibrium with 
the extracellular compartment in respect to HCO;~ [79]. 
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seems certain that intracellular pH may be 
quite independent of extracellular pH. The 
implications of these results for acid-base bal- 


ance in the intact animal which are of great 
interest, can be illustrated by considering 
the acid-base relations of cerebrospinal fluid. 
Studies on the relationships between arterial 
plasma and spinal fluid reveal that spinal fluid, 
like much of the intracellular compartment, is 
freely permeable to COQz gas but that equilib- 
rium with H* and HCO;- takes place slowly. As 
a result of this, in an animal with intact ventila- 
tion, the intravenous administration of hydro- 
chloric acid produces arterial acidosis and a 
simultaneous shift of spinal fluid pH in an 
alkaline direction. The administration of sodium 
bicarbonate produces arterial alkalosis and a 
simultaneous shift of spinal fluid pH in an acid 
direction | 24}. 

Thus it appears probable that, at least in 
acute states (for hours), mean whole body intra- 
cellular pH is independent of extracellular pH 
and indeed may shift in a completely opposite 
direction from extracellular pH! 

This disparity between extracellular and 
intracellular pH suggests that for some func- 
tions it is useful to consider the organism as 
having not one but two kinds of internal 
environment—the external internal environment 
which is made up of extracellular fluid and the 
internal internal environment which each cell 
possesses inside its cell membrane. These two 
kinds of environment may differ markedly 
from each other. Major attention has been 
devoted to the external internal environment 
chiefly because it is relatively easy to approach, 
modify and measure. In reality, the internal 
internal environment may be the more impor- 


tant of the two. For example, most studies of 


acid-base balance have been conducted by 
modifying extracellular factors. Not only does 
acid production normally occur inside cells but 
also most forms of clinical acid-base disturbances 
are intracellular in origin. Under these circum- 
stances, the extracellular compartment is affected 
only secondarily. 

This approach to the _ internal 
ment also implies that a kind of “‘rugged in- 
dividualism”’ is important in multicellular 
integrated function. It suggests that integrated 
multicellular function depends on a hierarchy 
of cellular function rather than on a common 
denominator of function furnished by extra- 
cellular fluid. It is more important for total 


environ- 
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body economy when the internal internal 
environment of a cell important in control 
mechanisms is modified by a given situation 
than is the case with a cell not involved in con- 
trol mechanisms. For example, renal tubular 
cells containing an excess of hydrogen ions may 
excrete hydrogen ions despite coexistent severe 
extracellular alkalosis [25]. Heated hypothalamic 
cells cause vasodilation and increased skin 
blood flow even though the rest of the cells of the 
body are subjected to a cold environment [26]. 
The extracellular compartment serves chiefly 
as a form of communication or an integrating 
structure and not as the ultimate regulator of 
physiologic processes. 

In the case of acid-base relations the problem 
is even more complicated since there is evidence 
that the distribution of hydrogen ions within 
the cell itself may not be uniform [73]. This non- 
uniformity may have profound consequences in 
terms of intracellular metabolic processes [27]. 

It seems probable that a consideration of the 
physiologic mechanisms subserving the function 
and control of the internal internal environ- 
ment will prove to be an important area of 
future work. 

EUGENE D. Rosin, M.D. 

University of Pittsburgh Medical School 
Pittsburgh, Pennsylvania 

and Puitip A. BROMBERG, M.D. 
Harvard Medical School 


Boston, Massachusetts 
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Clinical Studies 


Hyperbilirubinemia Due to an Alternate 
Path of Bilirubin Production’ 


LL. G. M.D... H. J. SUDERMAN, M.Sc. and S. E. RITZMANN, M.D. 


Winnipeg, Canada 


YPERBILIRUBINEMIA Is the result of either in- 
H creased production or inadequate re- 
moval of bilirubin. Inadequate removal of pig- 
ment may result from biliary obstruction, 
hepatocellular damage or a biochemical fault 
in the conjugation of bilirubin with glucuronic 
acid. Excess production of bilirubin is usually 
associated with hemolysis. Although bilirubin 
sources other than the circulating erythrocyte 
are known, they have rarely been implicated as a 
cause of jaundice. 

The study to be described is that of four cases 
of jaundice occurring in two Mennonite families 
from Southern Manitoba. The affected members 
exhibited hyperbilirubinemia which could not 
be directly related to the excessive breakdown 
of circulating erythrocytes or to a defect in their 
hepatic conjugation mechanism. It is thought 
that these patients have a congenital abnormal- 
ity characterized by excessive production of bile 
pigment from sources other than the circulating 
red cells. A fifth case of hyperbilirubinemia due 
to primary overproduction of pigment com- 
plicating liver disease is also described. 


EXPERIMENTAL METHODS AND RESULTS 


Osmotic Fragility, Autohemolysis, Mechanical Fragility. 
These were performed according to the technics 
described by Dacie [7]. 

Urinary. and Fecal Urobilinogen. The quantitative 
method of Schwartz, Sborov and Watson [2] was 
employed. 

Red Cell Survival. Radioactive sodium chromate 
(Cr*') was employed. The normal T/2 in our labora- 
tory is twenty-eight to thirty-two days. 

Bilirubin Clearance and Glucuronide Formation. The 
finding of an elevated indirect reacting bilirubin in the 
absence of hemolysis suggested the possibility of a 
defect in bilirubin clearance or glucuronide synthe- 


sis. Accordingly, the following tests were carried out: 

Bilirubin excretion test: Fifty milligrams of pure 
bilirubin (Homburg) was injected intravenously and 
blood samples were drawn at three minutes and at one, 
two and three hours after the injection. The three- 
minute value was taken as 100 per cent and the per 
cent retention at three hours calculated from this 
value. This is based on the methods of Eilbott [3] and 
Von Bergmann [4]. Normal retention is less than 15 
per cent at three hours. 

Glucuronide formation: The rate of glucuronide 
formation was examined in three patients according 
to the method outlined by Axelrod, Schmid and 
Hammaker [5]. Following the oral administration of 
22 to 25 mg. of p-hydroxyacetanilide (Eastman) per 
kg. body weight, venous blood was taken at suitable 
intervals up to nine hours. Aliquots of 2 or 3 ml. of 
serum were analyzed for free p-hydroxyacetanilide by 
the procedure of Brodie and Axelrod [6]. Further 
aliquots of 3 ml. were treated with 1,000 units of 
bacterial 8-glucuronidase (Sigma or Mann) sus- 
pended in 0.2 M, pH 6.0, acetate buffer and the 
mixtures incubated for three hours at 37°c. The total 
p-hydroxyacetanilide in the incubated mixtures was 
then determined and the glucuronide concentration 
calculated from the difference between total and 
free values. Two patients (Cases 1 and m1) conjugated 
the p-hydroxyacetanilide at a rate equivalent to the 
normal control and to the published curve of Axelrod 
et al. [5]. However, one patient (Case 1v) exhibited a 
reduced rate of glucuronide formation. (Fig. 1.) 

Tetrapyrrole Component of Hemoglobin. Considera- 
tion was also given to the possibility of an abnormal 
tetrapyrrole component of the hemoglobin of these 
patients which might alter the red cell, bring about its 
destruction, and subsequently give rise to an abnormal 
bilirubin which could be excreted only with difficulty. 
The hemoglobin and bilirubin of three of the 
jaundiced patients (Cases 1, 1 and m1) were examined 
by the following methods: 

Paper electrophoresis of hemoglobin: ‘This was per- 
formed on stroma-free hemoglobin solutions on 


* From the Departments of Medicine and Biochemistry, University of Manitoba, Winnipeg, Canada. This study was 
supported by a grant from the National Cancer Institute of Canada. 
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Hyperbilirubinemia 


Normal Control 


G/ucuronide 


per mi Serum 


Hours 


Ss 9 


Israels et al. 


Case No 4 


Free 


Glucuronide 


Hours 


Fic. 1. Serum levels of free p-hydroxyacetanilide and its glucuronide following a single oral dose af 24 mg. p-hydroxy- 


acetanilide per kg. body weight. 


Whatman No. 3MM paper strips suspended in 
barbital buffer, pH 8.6 and ionic strength 0.025. After 
nine hours of electrophoresis at 400 volts and 0.3 ma. 
per cm. width of paper, no difference in migration 
rates could be observed between normal adult and test 
samples. 

Absorption spectrums of hemoglobin solutions: ‘The 
absorption spectrums of the oxyhemoglobin, methe- 
moglobin, carboxyhemoglobin and hemochromogen 
derivatives were identical with patterns obtained for 
normal blood. 

Dimethyl ester of protoporphyrin IX: To establish the 
structure of the porphyrin ring it was decided to 
prepare the dimethyl ester of protoporphyrin and to 
determine its melting point, its absorption and emis- 
sion spectrums, as well as chromatographic behavior. 
The protoporphyrin dimethy] esters were prepared by 
the procedure of Grinstein [7], applied to test samples 
of blood and to normal adult blood. The melting 
points of the recrystallized products were as follows: 
normal adult (control), 214° to 217°%c.; Case 1, 
214° to 216°%c.; Case u, 213.5° to 216.5°c.; Case m1, 
215° to 217°%c.; normal values cited [8], 214° to 
217°c. 

Traces of the dimethyl esters were dissolved in 
chloroform and the absorption spectrums of the result- 
ing solutions were determined in the Beckman DU 
spectrophotometer. The absorption spectrums in the 


visible range showed peaks at 507, 542, 575 and 631 
my. These absorption maximums were the same as 
those determined for the control specimens. 

The fluorescence spectrums of the dimethyl esters 
of protoporphyrin were determined on small amounts 
of the crystalline esters dissolved in dioxan to give a 
final concentration in the order of 1 in 50,000. 
Intensity of fluorescence of these solutions at various 
wavelengths when radiated with ultraviolet light was 
measured by means of a photoelectric cell connected 
to a scaler. There was no difference in the emission 
spectrums of the test samples as compared with the 
control samples. 

Paper chromatography of the 
dimethyl esters by the method of Chu, Green and 
Chu [9] was performed. No significant difference was 
noted in the patterns obtained for normal and test 


protoporphyrin 


samples. 

Absorption spectrums of serum bilirubin: Bilirubin was 
prepared from serum by the method of Cole and 
Lathe [7/0] and subsequently taken up in chloroform. 
The absorption spectrums in the ultraviolet and 
visual ranges were identical in the test samples and in 
the control. 

Serum Lactic Dehydrogenase. ‘This was determined 
according to the method of Blanchaer et al. [77]. The 
normal range is 5 to 13 units. The values obtained in 
Cases 1 to 1v were 10, 13, 8.7 and 7 units respectively. 
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CASE REPORTS 
Family P 


CasE1. ‘Trudy is twenty-three years old. Her blood 
groups are O, CDe/CDe, MN, S+, P+, K— and 
Fy(a)+. When she was first seen Trudy was twenty 
years old. She had been well until the age of twelve 
when she noted for the first time that her skin and 
sclerae icteric. Her noted that the 
jaundice fluctuated in degree. There was no episode 
suggestive of infectious hepatitis. She had always felt 


were parents 


well but was self-conscious of the profound icterus. 

When she was first seen in 1955, she was observed 
over a period of four weeks. Physical examination at 
that time revealed only marked jaundice. The spleen 
was palpable at the left costal margin; the liver was 
not palpable. The hematologic findings are shown in 
Table 1. Spherocytes were present in the peripheral 
blood. The reticulocyte count ranged from 4.0 to 
5.1 per cent. The serum bilirubin was 8.5 mg. total 
with 7.5 mg. indirect reacting pigment. No hemo- 
siderin was present in the urine. A bone marrow 
examination showed marked hyperactivity of the 
erythroid series at the normoblastic level. It is to be 
noted that the serum bilirubin was much higher than 
one would have expected in uncomplicated hemolysis 
in the absence of any appreciable anemia and with a 
reticulocyte count of 4 to 5 per cent. 

A splenectomy was performed in October 1955. The 
spleen weighed 340 gm. Histologically, the pulp and 
sinuses contained an increased amount of blood. The 
endothelial lining of the sinusoids was prominent. 


NOVEMBER, 1959 


There was no evidence of extramedullary blood for- 
mation. Hemosiderin was absent. 

The findings after splenectomy are shown in Table 
1. There was a slight increase in hemoglobin amount- 
ing to somewhat more than 1 gm. per 100 ml., and the 
reticulocyte count decreased to 1.2 to 4.4 per cent. The 
total serum bilirubin fell to 2.4 to 3.4 mg. per cent. 
The spherocytes in the peripheral blood increased in 
number and the osmotic fragility remained essentially 
unchanged. Following splenectomy the Cr*! red cell 
survival half-life was twenty-eight days. A bilirubin 
tolerance test showed 24 per cent retention of 
bilirubin at the end of three hours. The urinary 
urobilinogen excretion was 20 to 24 mg. in twenty- 
four hours. The fecal urobilinogen was 600 mg. in 
twenty-four hours in a four day stool collection (260 © 
mg. per 100 gm. of wet stool). Results of the thymol 
turbidity, thymol flocculation and cephalin-choles- 
terol flocculation tests were negative. The alkaline 
phosphatase was 5.9 units (King-Armstrong). Brom- 
sulphalein retention was zero in forty-five minutes. 


CasE ul. Anton is sixteen years old. His blood 
groups are B, CDe/CDe, MN, S—, P+, K— and 
Fy(a)+. Anton, the brother of Trudy, is the youngest 
member of the family. His parents had predicted 
correctly that he would probably become jaundiced at 
the age of puberty, following the same pattern as his 
brother and sister. He was a healthy child but for the 
appearance of icterus at the age of thirteen. This 
icterus was noted to fluctuate in intensity and it was 
thought to be more marked at times when he was 
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Fic. 2. Case 1. Photomicrographs of the liver biopsy specimen. Left, Prussian blue stain showing intense deposition of 
hemosiderin in the parenchymal cells in the periphery of the lobule. Original magnification X 100. Right, hematoxylin 
and eosin stain showing the granules in the hepatic cells. Original magnification X 500. 


feeling tired or unwell. There was no history of infec- 
tious hepatitis. 

On physical examination he was a well nourished, 
intelligent young boy. There was marked icterus 
of the skin and sclerae. The spleen was palpable 1.5 cm. 
below the left costal margin; the liver was not palpa- 
ble. The hematologic findings are shown in Table 1. 
Anton was observed for six months prior to splenec- 
tomy during which time his erythrocyte count varied 
from 4.1 to 4.6 million per cu. mm. and his hemo- 
globin from 12.1 to 14.5 gm. per 100 ml. The reticulo- 
cyte count ranged from 2 to 4.6 per cent. The serum 
bilirubin was high, the total ranging from 4.6 to 
7.8 mg. per cent of which most of the pigment 
was indirect reacting. Numerous spherocytes were 
present in the peripheral blood. The marrow was very 
cellular, with marked normoblastic hyperplasia. The 
Cr®*! red cell survival T/2 was nineteen days. No 
hemosiderin was present in the urine. There was 
25 mg. of urobilinogen in the urine in twenty-four 
hours. A bilirubin tolerance test showed complete 
clearance of 50 mg. of injected bilirubin at three 
hours. Results of the thymol turbidity and thymol 
flocculation tests were negative; cephalin-cholesterol 
flocculation was 2 plus; and alkaline phosphatase 6 
King-Armstrong units. The bromsulphalein test 
showed no dye retention at forty-five minutes. 

A splenectomy was performed in December 1957. 
The spleen weighed 350 gm. and histologically the 
pulp and sinuses contained prominent endothelial 
cells. An iron stain revealed only a small amount of 
hemosiderin. A biopsy specimen of the liver taken at 
the same time showed the liver parenchymal cells to 
be normal but to contain large numbers of brown 
granules in the periphery of the lobule. These granules 
gave a strongly positive Prussian blue reaction for iron. 
(Fig. 2.) 

The postoperative hematologic findings are shown 


in Table 1. There was littl change in the red cell 
series but for a drop in the number of reticulocytes to 
2 per cent; the total serum bilirubin now ranged from 
2.2 to 3.2 mg. per cent. The Cr®! red cell survival T/2 
was now thirty-four days. A repeat bilirubin tolerance 
test again showed no retention at three hours. The 
urinary urobilinogen excretion was 15 mg. in twenty- 
four hours and there was 963 mg. of urobilinogen in 
the stool in twenty-four hours as calculated from a 
four day stool collection (670 mg. per 100 gm. of wet 


stool). 


Case wi. Herman is twenty-six years old. His 
blood groups are B, CDe/CDe, MN, S—, P—, K— 
and Fy(a)+. Herman is the brother of Trudy and 
Anton; he too had no significant childhood illnesses. 
At the age of puberty his parents had noticed the onset 
of a mild degree of icterus. 

On physical examination he was mildly icteric; the 
spleen was palpable at the costal margin. There were 
no other positive physical findings. The hematologic 
findings are shown in Table 1. Herman has never been 
noted to be anemic. The reticulocytes have ranged 
from 1.1 to 3.3 per cent. An occasional spherocyte 
was seen in the peripheral blood. The osmotic 
fragility was within the normal range in the un- 
incubated specimen but showed markedly increased 
hemolysis on incubation. ‘The bone marrow showed 
normoblastic hyperplasia of mild degree with 36 per 
cent normoblasts. The Cr*! red cell survival ‘T/2 was 
twenty-six days. The urine urobilinogen excretion was 
2.5 mg. in twenty-four hours, and the fecal urobilino- 
gen 250 mg. in twenty-four hours in a four day stool 
collection (135 mg. per 100 gm. wet stool). The 
bilirubin tolerance test showed 25 per cent retention 
at three hours. The thymol turbidity, thymol floccula- 
tion and cephalin-cholesterol flocculation tests were 
all within normal limits. The alkaline phosphatase 
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was 6 King-Armstrong units. There was no brom- 
sulphalein retained at the end of forty-five minutes. 


Father. Mr. P. is fifty-five years old. His blood 
groups are O, CDe/cDE, NN, S—, P+, K— and 
Fy(a)+. He is the father of the three children de- 
scribed. His health had always been good although 
there was a short episode of jaundice at the age of 
twelve. 

Physical examination revealed no abnormalities; 
there was no icterus or hepatosplenomegaly. Neither 
his parents nor any of his brothers or sisters had been 
jaundiced. The laboratory findings in Mr. P. are 
shown in Table 1 and fall within normal limits but for a 
slight elevation in the reticulocyte count. The fecal 
and urinary urobilinogens were normal and he was 
able to excrete 88 per cent of an intravenous dose of 
50 mg. of bilirubin within three hours. 


Mother. Mrs. P. is fifty-three years old. Her blood 
groups are B, CDe/CDe, MM, S—, P—, K— and 
Fy(a)+. She is the mother of the three children 
described. Mrs. P. is a hard-working woman whose 
health had always been good. There was no history of 
jaundice. Physical examination was _ completely 
normal. She comes from a large family; her parents 
were not known to have been jaundiced, nor were any 
of her brothers or sisters. The laboratory findings are 
as indicated in Table 1, and all are within normal 
limits. Both Mr. and Mrs. P. are of Mennonite 
extraction. 

Family W 

Case iv. Mrs. W. is forty years old. Her blood 
groups are O, CDe/CDe, MN, S+, K-—-, Fy(a)+ 
and Le(a)+. Mrs. W. lives in a village 5 miles from 
the P. family. No direct relationship between the two 
families is known. This Mennonite woman was 
asymptomatic until the age of eighteen when she was 
found to be jaundiced. She was seen at that time by a 
physician who noted that she was also anemic. Her 
health was good except for jaundice and easy fatigu- 
ability. She married at the age of twenty-one. At age 
thirty-one, splenomegaly was noted for the first time. 
One year later she was admitted to the hospital for 
investigation. At that time physical examination 
revealed a mild degree of icterus and a spleen which 
was palpable 2 cm. below the left costal margin. The 
laboratory findings are shown in Table 1. A diagnosis 
of congenital spherocytic anemia was made and a 
splenectomy was performed in July 1954. The spleen 
measured 14 by 9 by 8 cm. and weighed 300 gm. 
Microscopic examination showed the spleen to be 
congested and the endothelial cells lining the sinuses 
were prominent. There was no excess deposition of 
iron. Following splenectomy the hemoglobin rose, the 
serum bilirubin fell and the jaundice was less marked; 
the patient still tired easily but was otherwise well. 

At the present time, physical examination is not 
remarkable except for minimal scleral icterus. The 
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present findings in the peripheral blood are shown in 
Table 1. The hemoglobin now ranges from 11.3 to 
12.6 gm. per 100 ml. and the red count from 4.1 to 
4.3 million per cu. mm. The reticulocytes on repeated 
examination have ranged from 2 to 4.1 per cent. The 
Cr®! red cell survival T/2 was twenty-eight days. 
The urobilinogen excretion in urine was 38 mg. in 
twenty-four hours; in the stool, 840 mg. in twenty-four 
hours. Cephalin flocculation was 2 plus; thymol 
turbidity, 2 units; thymol flocculation, negative; 
prothrombin time, 12.4 seconds (100 per cent); 
alkaline phosphatase, 8.0 King-Armstrong units; 
bromsulphalein, no retention of dye in forty-five 
minutes. A bone marrow examination showed a cel- 
lular marrow with marked normoblastic hyperplasia, 
the normoblasts forming 60 per cent of the total 
nucleated count. The bilirubin tolerance test revealed 
30 per cent bilirubin retention at the end of three 
hours. A biopsy specimen of the liver showed normal 
parenchymal cells with a heavy deposition of iron- 
positive brown granules in the periportal areas. The 
Kupffer cells were numerous and loaded with the same 
iron-positive pigment. 

The family history was non-contributory. Her 
parents, siblings and children have never been 
jaundiced. Physical examination, peripheral blood 
findings and urobilinogen excretions of her three sons, 
aged sixteen, twelve and six years, were all within 
normal limits. However, Mrs. W. did not become 
jaundiced until the age of eighteen. 


COMMENTS 


All the affected subjects described noted the 
onset of jaundice during the second decade of 
life. In no case was there a history of antecedent 
hepatitis. All had many of the features of con- 
genital spherocytosis such as jaundice, spleno- 
megaly, spherocytes in the peripheral blood, and 
an increased osmotic fragility on incubation. The 
marrow showed normoblastic hyperplasia and 
there was a reticulocytosis of 2 to 5 per cent. 
The urobilinogen excretion was high. The 
Cr*! survival before splenectomy in the one 
subject in which it was measured was short. 

There are, however, some notable differences 
from congenital spherocytosis. Autohemolysis 
and mechanical fragility were normal. Although 
splenectomy extended the Cr*! survival time to 
normal and reduced the serum bilirubin and the 
urine urobilinogen to about one-half of the 
preoperative level, an appreciable hyperbili- 
rubinemia persisted. The reticulocytosis per- 
sisted, although to lesser degree, and the marrow 
remained normoblastic. The total urobilinogen 
output remained high (up to 978 mg. per twenty- 
four hours) in the presence of a normal Cr*! red 
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cell survival time. It should be noted that in all 
subjects the hyperbilirubinemia was far in 
excess of what one would expect from the 
hemoglobin level and reticulocyte count. 

No abnormalities in the standard liver func- 
tion tests were found. Serum flocculation tests, 
alkaline phosphatase, and bromsulphalein excre- 
tion were normal. The bilirubin tolerance test 
showed no retention of pigment in three hours in 
one patient (Case 1), while three patients (Cases 
I, 11 and Iv) retained 24, 29 and 30 per cent of 
the bilirubin three hours after a 50 mg. injection. 
Eilbott [3] and Von Bergmann [4] considered any 
retention in excess of 15 per cent at three hours 
as pathologic; so that some defect in bilirubin 
clearance may be present in three of the subjects. 
Kalk, however, has taken 30 per cent bilirubin 
retention at three hours as the pathologic level 
[72,73]. The youngest patient studied (Case 1) 
could clear the injected bilirubin at a rapid rate. 
Perhaps he, too, will in time acquire this defect. 
Two patients (Cases mu and i!) conjugated 
p-hydroxyacetanilide with glucuronic acid at a 
normal rate but one (Case tv) showed a reduced 
rate of glucuronide formation. This moderate 
impairment of glucuronide formation and bili- 
rubin clearance may be contributory to the 
hyperbilirubinemia in Case tv. 

Splenomegaly was present in all patients. 
The histology was not remarkable and there 
was little deposition of iron pigment. The 
biopsy specimen of liver obtained in two 
subjects was of great interest. In both there 
was a heavy infiltration of brown pigment 
occurring as granules of irregular shape and 
size in the hepatic parenchymal cells. This pig- 
ment was concentrated primarily in the periph- 
eral areas. The Kupffer cells were numerous and 
most were filled with this pigment. The Prussian 
blue stains showed almost all the pigment to be 
iron and were strikingly positive in the periph- 
eral areas of the lobule. (Fig. 2.) A small amount 
of the pigment in the centrilobular areas did not 
take on the Prussian blue stain. This is in 
contrast to the usual findings in the liver in 
congenital spherocytic jaundice in which the 
histology is apt to be normal or at most shows 
only moderate iron deposition in the Kupffer 
cells [74]. 

The overproduction of bilirubin in the pres- 
ence of a normal red cell survival together with 
borderline bilirubin clearance rate in Cases 1, 1 
and Iv suggested the possibility of an abnormality 
in the tetrapyrrole component of the hemoglobin 


(an abnormal heme). It was postulated that this 
might render the erythrocyte susceptible to pre- 
mature destruction in the peripheral blood and 
in the marrow, and might give rise to an abnor- 
mal bilirubin which could be excreted only with 
difficulty. No experimental evidence was ob- 
tained to support this concept. 

The hyperbilirubinemia in the cases described 
is apparently due to overproduction in the 
absence of significant hemolysis (postsplenec- 
tomy). Whipple [75] conceived the idea of a 
pigment pool from which pigment, such as 
bilirubin or urobilin, might be produced from 
sources other than the hemoglobin molecule. 
Watson and Jones |/6| observed that in perni- 
cious anemia in relapse the hemoglobin level 
remained stable despite a markedly increased 
urobilinogen excretion and a low absolute 
reticulocyte count. They concluded that a 
major part of the fecal urobilinogen was coming 
from sources other than the hemoglobin of 
circulating red cells. Castle and Minot |/7) also 
suggested that in pernicious anemia there is 
faulty utilization of pigment associated with 
maturation arrest in the bone marrow, with 
resulting accumulation and excess excretion. 
Jedlicka | 78] suggested that the excess of pigment 
excretion in pernicious anemia might be due to 
the manufacture and destruction of unused 
hemoglobin in the bone marrow. Kalk | /2,/3 
postulated that in his cases of posthepatitic 
hyperbilirubinemia the bilirubin was derived 
not from hemoglobin but directly from proto- 
porphyrin IX. 

London and his associates {/9], using N'°- 
labelled glycine both orally and intravenously, 
were able to recover about 11 per cent of the 
labelled glycine in the stercobilin excreted dur- 
ing the eight-day period following its adminis- 
tration. This 11 per cent which was excreted 
early in the course of the experiment suggested 
that the source of the stercobilin was not the 
mature circulating erythrocyte. It was suggested 
that the bile pigment was formed from the hemo- 
globin of erythrocytes which were destroyed in 
the bone marrow before reaching the peripheral 
blood or from the hemoglobin of newly formed 
erythrocytes which were destroyed shortly after 
entering the circulation. Another possibility 
suggested was that of the intracorpuscular deg- 
radation of hemoglobin and formation of bile 
pigment which might occur in the developing 
erythrocytes in the bone marrow prior to their 
release into the peripheral blood. It was also 
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considered that the bile pigments might have 
been derived from heme or porphyrins which 
were not utilized for hemoglobin production. 
Further studies using N'® glycine indicated that 
in pernicious anemia and congenital porphyria, 
30 to 40 per cent of the stercobilin was not 
derived from the hemoglobin of the circulating 
erythrocyte [20,27]. In the case of congenital 
porphyria studied by London and his co-workers 
the patient had a normoblastic hypercellular 
marrow and a reticulocytosis in the presence of a 
normal red cell survival. These findings are 
analogous to those in Cases I to Iv. 

In the cases described herein the total uro- 
bilinogen excretion was as high as 978 mg. in 
twenty-four hours (Case 1). Since the red cell 
survival was within normal limits, this 70 kilo 
boy derived approximately 240 mg. of bilirubin 
from the hemoglobin of circulating erythrocytes 


in twenty-four hours [22]. If there was no loss of 


pigment then this would appear as a maximum 
of approximately 240 mg. of urobilinogen in 
urine and stool. Thus in Case 1 no less than 75 
per cent of the total pigment excreted was 
derived from sources other than the hemoglobin 
of circulating erythrocytes. The reticulocytosis 


and normoblastic marrow in the absence of 


peripheral erythrocyte destruction suggest the 
marrow erythrocytes, or their precursors, to be 
the source of the excess pigment. 

We consider the probable mechanism respon- 
sible for this overproduction of hyperbilirubine- 
mia to reside within the red cell or its precursors. 
In our cases, the mature cells were spherocytic 
and susceptible to early destruction in the spleen. 
This source of hyperbilirubinemia was removed 
by splenectomy. Increased production of bili- 
rubin and urobilinogen continued, however, 
having as its source either hemoglobin derived 
from destruction of non-circulating erythrocytes 
or normoblasts, or the heme or tetrapyrrole 
precursors of hemoglobin. The hypercellular 
normoblastic marrow and reticulocytosis in the 
presence of a normal peripheral red cell survival 
time suggest this to be the site of pigment 
formation. 

The serum lactic dehydrogenase activity has 
been noted to be increased in frank hemolysis 
| 23], but not in the anemia of acute and chronic 
blood loss [24]. This suggests that cell destruction, 
rather than increased erythropoietic cellular 
activity, is responsible for the increase in 
enzyme activity. It has also been noted that the 
enzyme activity is high in megaloblastic anemia 


NOVEMBER, 1959 


in relapse, and falls when adequate therapy cor- 
rects the deficiency. One might surmise that 
here, too, cell destruction was taking place 

largely in the marrow as postulated by 
Jedlicka. The normal lactic acid dehydrogenase 
in our Cases suggests that the excess pigment may 
come directly from cellular synthesis rather than 
from marrow erythrocyte destruction. We have 
termed this hyperbilirubinemia due to a short- 
cut in bilirubin production as “‘shunt’’ hyper- 
bilirubinemia because the excess bilirubin is not 
derived from the hemoglobin of the circulating 
erythrocytes. 

The different mechanisms leading to an 
increased level of indirect reacting bilirubin in 
shunt hyperbilirubinemia, hemolytic anemia, 
and congential non-hemolytic hyperbilirubi- 
nemia are shown in Figure 3. The differentiation 
from congential spherocytic anemia has al- 
ready been discussed. Congenital non-hemolytic 
hyperbilirubinemia is easily distinguished from 
shunt hyperbilirubinemia. In congenital non- 
hemolytic hyperbilirubinemia there is no spleno- 
megaly; the urobilinogen excretion is normal; 
there is no reticulocytosis or normoblastic 
hyperplasia of the marrow. There is a marked 
inability to excrete injected bilirubin due to a 
defect in the glucuronide conjugation mecha- 
nism. This is also reflected in the inability 
to form the glucuronide of p-hydroxyacetani- 
lide [5]. 

Our patients resemble most some of the cases 
reported by Kalk [72,73] and Siede [25]. Kalk 
investigated one hundred and sixty-five cases in 
which a syndrome characterized by hepato- 
megaly, splenomegaly and elevated indirect 
serum bilirubin followed epidemic hepatitis by a 
period of months or years. In 37 per cent there 
was a diminished bromsulphalein clearance and 
in 67 per cent the bilirubin tolerance test was 
abnormal (more than 30 per cent bilirubin 
retention in three hours). A reticulocytosis was 
present in 37 per cent and the osmotic fragility 
was increased in 37 per cent. No spherocytes 
were seen in the peripheral blood. The bone 
marrow was hyperactive at a normoblastic level. 
The excretion of urobilinogen in some cases was 
increased. Liver biopsy specimens showed no 
cellular pathologic condition except for the 
presence of brown granules in the parenchymal 
cells which did not take the stain for iron. 

The cases Kalk reported following hepatitis 
are of great interest. We have also observed one 
such case and it would seem that here, too, a 


Hyperbilirubinemia—/sraels et al. 


Normol 


Normoblasts 
rphyrin-Hemne-H 


\ / 
VV, 


BILIRUBIN 


LIVER 


UR OBILINOGEN 


Congeritol Nonhemolytic Jaundice 


Mormoblasts 
Porphyrin- Heme-H 


\ 


RBC 
(morrow) 


\ 
WW 
BILIRUBIN 


LIVER 


UROBILINOGEN 


| 
\ / 
\ / 
/ | | 
| | 


Hernolytic Joundice 


Normoblasts 
Porphyrin-Hene-Hb 


\ 


RBC | 


(morrow) 
Hb 


| 

| | (blood) 


BILIRUBIN 


UROBILINOGEN 


Shunt" Hyper bilirubinemio 
[  Wormob/asts 
Porphyrin -Heme-Hb 


Rec | 


(morrow) 
= 


BILIRUBIN 


LIVER | 


UROBILINOGEN 


Fic. 3. A schematic representation of the pathways of bilirubin and urobilinogen formation 
in the normal subject, and in subjects with hemolytic jaundice, congenital non- 
hemolytic jaundice and shunt hyperbilirubinemia. In the latter, the excess bilirubin 
production is thought to take place in the marrow and has as its source the marrow erythro- 
cytes or their precursors. The alternate pathways indicate that this source may be either the 
hemoglobin of destroyed cells or the synthesis by these cells or their precursors of bilirubin 


directly from heme or heme precursors. 


shunt mechanism was responsible for the hyper- 
bilirubinemia and increased urobilinogen excre- 
tion. This was a twenty-six year old Canadian 
veteran who was exposed to epidemic hepatitis 
while working as an orderly in a hospital in 
Korea. He was well but for the incidental find- 


ings while in the hospital of a serum bilirubin of 


2.5 mg. of which 2.0 mg. was indirect reacting 


pigment. The urobilinogen excretion in the 
urine was 16 mg. in twenty-four hours and 
415 mg. in twenty-four hours in the stool. 
Bilirubin tolerance showed 50 per cent retention 
in three hours. He retained 22 per cent of the 
injected dose of bromsulphalein in thirty minutes. 
There were no spherocytes in the peripheral 
blood. The osmotic fragility was normal. The 
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reticulocyte count varied between 1 and 3 per 
cent. A biopsy specimen of the liver showed no 
abnormalities except for a small amount of round 
cell infiltration in the portal tracts. There was no 
stainable iron in the liver parenchymal cells. 

Siede [25] has described a non-hemolytic 
hyperbilirubinemia, some cases of which followed 
epidemic hepatitis. Some patients had hepato- 
megaly and splenomegaly; there was an 
increased indirect reacting serum bilirubin and a 
markedly increased urobilinogen excretion. The 
bilirubin tolerance test showed diminished 
Capacity to excrete bilirubin and there was 
diminished capacity to excrete bromsulphalein. 
Spherocytosis, reticulocytosis and _ increased 
erythrocyte osmotic fragility were not observed. 
The biopsy specimen of the liver showed normal 
hepatic architecture with deposition of brown 
granules in the parenchymal cells. 

The four cases presented in this paper belong 
to one ethnic group. The appearance of three 
cases in one family strongly suggests that this is 
a familial disease. Not enough data are available 
to assess accurately its mode of transmission but 
it would seem to be an autosomal recessive char- 
acteristic. The Mennonites of Manitoba are 
mainly of Dutch origin. The term Mennonite 
refers, in a strict sense, to members of a Protes- 
tant denomination which takes its name from 
Menno Simons but it is used also in an ethnic 
sense to denote descendants of Mennonites who 
came, in the main, from two national groups, 
the Dutch and the Swiss. Shortly after 1530, 
large groups of Mennonites left the Netherlands 
to settle in northwestern Germany. Crefeld 
became one of the most important centers of 
Mennonite life in Germany and has remained so 
to this day. Other emigrations from the Nether- 
lands to the Hamburg and Danzig areas fol- 
lowed. More than 200 years later, in 1789, 
descendants of these Mennonites emigrated to 
Russia. During the years 1874 to 1880, eight 
thousand left Russia for new homes in Manitoba. 
Further waves of emigration from Russia fol- 
lowed the Russian revolution and many of the 
21,000 migrants came to Canada. As a rule, 
Mennonites have migrated in large groups form- 
ing compact, primarily agricultural settlements 
and have developed into well integrated ethnic 
communities. It is interesting, therefore, to 
speculate that some of the patients seen by Kalk 
in Kassel which is near Crefeld may have the 
same racial background, and quite possibly the 
same disease, as our four patients (Cases I to Iv). 
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It is possible that overproduction or shunt 
hyperbilirubinemia may not be an uncommon 
mechanism in the production or potentiation of 
jaundice. We have presented evidence for its 
occurrence in four patients with spherocytosis. 
We think the same mechanism is sometimes seen 
or unmasked in liver disease, as evidenced by our 
one case and the extensive reports of Kalk and 
Siede. It may also be operative in untreated 
megaloblastic anemia. The mechanism may be 
analogous to that in congenital porphyria in 
which the marrow is the source of the excess 
porphyrin production. In shunt hyperbilirubi- 
nemia it may be the source of excess bilirubin 
synthesis. The occurrence of hyperbilirubinemia 
due to a primary overproduction of bilirubin as 
described must then be added to the possible 
causes of jaundice. 


SUMMARY 


Four cases of jaundice are described in which 
the hyperbilirubinemia was not related to the 
breakdown of circulating erythrocytes or to a de- 
fect in hepatic function. Three of the cases 
described occurred in one family and are thought 
to represent a congenital abnormality of exces- 
sive bilirubin production from sources other than 
the circulating red cell. This primary over- 
production of bilirubin has been termed “‘shunt”’ 
hyperbilirubinemia. 

The hyperbilirubinemia was characterized by 
the onset of jaundice and splenomegaly in early 
adult life. The serum bilirubin was predomi- 
indirect reacting pigment, and the 
red cell survival somewhat short prior to 
splenectomy. The urobilinogen excretion in 
urine and stool was high. Hemolysis, when pres- 
ent, was corrected by splenectomy but’ the 
reticulocytosis, normoblastic hyperplasia of the 
marrow, hyperbilirubinemia and increased uro- 
bilinogen excretion persisted. The liver showed 
gross hemosiderin deposits in the parenchymal 
cells in the periphery of the lobule. It is suggested 
that the excess bilirubin has as its source the 
marrow erythrocytes or their precursors, either 
by their destruction or their synthesis of bili- 
rubin directly from heme or its tetrapyrrole 
antecedents. 


nantly 
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o date there have been no independently 
fp nate reports of isolation of an etiologic 
agent or agents of human viral hepatitis by 
tissue 


inoculation of laboratory animals or 


cultures. For this and other obvious reasons a 


specific immunologic test for the diagnosis of 


either infectious or serum hepatitis or both would 
be of major importance in clinical and epi- 
demiologic studies. A number of reactions 
occurring in the serums of patients with infec- 
tious or serum hepatitis have been described in 
the past, but the usefulness of the procedures 
has been limited by the apparent 
specificity. A review of this literature up to 1954 
has been given by Havens |7/]. 

Within the past few vears a number of at- 
tempts have been made to utilize the agglutina- 
ation of monkey and chick erythrocytes as a 
serologic test in viral hepatitis. Hoyt and 
Morrison |2], using rhesus monkey erythrocytes, 
hemagglutination reactions 


reported positive 


(serum titer of 1:8 or higher) in 74 per cent of 


serums from cases of viral hepatitis. Rubin et al. 

3], using the same type of erythrocytes, also 
found elevated titers in viral hepatitis serums 
and suggested that these high titers might be due 
to a specific effect of the hepatitis virus. Certain 
differences between the serums of infectious 
and serum hepatitis were also noted. 

Morris |4,5| has described a chick erythrocyte 
agglutination test for hepatitis based on acetone 
and ether extraction of the serums in order 
to remove non-specific agglutinins and _in- 
hibitors. His results suggested that the ag- 
glutinins found in hepatitis serums are of more 
than one type, but that they are present in a 
large majority of such serums and that their 


lack of 


titers reflect to some degree the course of the 
illness. Serums from control patients, including 
other infectious diseases, gave negative results 
with few exceptions. Using a similar method of 
extraction but a different buffer system, Havens 
[6] reported agglutination of chick erythrocytes 
in over 70 per cent of serums from patients in the 
acute phase of viral hepatitis. Seven per cent of 
normal persons, 13 per cent of patients with 
chronic hepatic disease and 17 per cent of 
patients with other acute and chronic diseases 
gave positive results. No chick erythrocyte 
agglutinins were found in serums from patients 
with obstructive jaundice. 

The present report is concerned with attempts 
to confirm the findings of rhesus monkey and 
chick erythrocyte agglutinins in serums from 
patients with viral hepatitis, and to test further 
the specificity of these reactions by the examina- 
tion of serums from normal persons and from 
patients with a wide spectrum of clinical 
disorders. 


MATERIALS AND METHODS 


Serums. Serums from patients with hepatitis, 
patients with other infectious and non-infectious 
diseases, and normal control subjects were obtained 
from a variety of sources. Besides collections of 
serums from patients in the Yale Medical Center, 
many of the hepatitis serums were obtained from 
patients in U. S. Military Hospitals in Germany.* 
Some serums were tested within a few days after col- 
lection. Others were stored at —20°c. for periods 
ranging from one week to six years. 

*We are indebted to the Medical Department of 
EUCOM and USAREUR for assistance in obtaining 
this material and to Dr. Craig Wallace for supervising the 
collection. 


* From the Section of Epidemiology and Preventive Medicine, Yale University School of Medicine, New Haven, 
Connecticut. This work was done under the sponsorship of the Commission on Viral Infections of the Armed Forces 
Epidemiological Board and was supported by the Office of the Surgeon General, Department of the Army. 

t Visiting scientist at Yale University from April 1957 to August 1958. Present address: State Serum Institute, 


Copenhagen, Denmark. 
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TABLE I 
RHESUS ERYTHROCYTE AGGLUTININ TITERS OF FIFTY-ONE 
SERUMS FROM PATIENTS WITH HEPATITIS, AND OTHER 
PATIENTS AND NORMAL CONTROLS 


McCollum et al. 


TABLE II 
VARIOUS HEMAGGLUTININ TITERS OF TWENTY SERUMS* 
BEFORE AND AFTER ONE ABSORPTION WITH 
SHEEP ERYTHROCYTES 


Reciprocals of 
Serum Hemag- 
glutinin Titers No. Positive* | Per cent 


Serum Group 
No. Tested 


Positive 


16'32 64 


Viral hepatitis 

Obstructive jaundice 

Acute infections 

Normal ; 3 


* Serum titer of 1:8 or greater considered positive 


Agglutination Technics. Inall hemagglutination tests 
special attention was paid to the care of glassware. 
Since Bang [7] has demonstrated that a trace of soap 
can produce a false positive result, acid-cleaned 
glassware was used exclusively. 

Rhesus Monkey Erythrocytes. 
tested according to the method of Hoyt and Morrison 
[2] and by modifications of this method involving 
preabsorption of the human serums to be tested with 
sheep erythrocytes (obtained from a commercial 
source), and comparison of chick cell agglutinins with 
rhesus cell agglutinins in absorbed and unabsorbed 
serums. Rhesus monkey erythrocytes, obtained from 
our own Macaca mulatta monkey colony, were 
collected and stored in Alsever’s solution and washed 
three times in physiological saline solution prior to 
use. They were not used when more than three days 
old. Serum absorption was carried out by mixing 
serum with an equal volume of a 25 per cent sheep 
erythrocyte suspension in saline solution and incuba- 
tion overnight at 4°c. After centrifugation the super- 
nate was used as the 1:2 serum dilution for testing. 
A titer of 1:8 was considered positive. Chick erythro- 
cytes obtained from one day old chicks were washed 
in saline solution three times and stored from one to 
four days as a 10 per cent suspension in Alsever’s 
solution. Prior to use they were again washed and 
resuspended as 2 per cent cells in physiological saline 
solution. 

Chick Erythrocytes. A larger group of serums (281) 
were tested with chick erythrocytes after acetone- 
ether extraction as employed by Havens [6] and 
Morris [4,5] according to Porterfield’s [8] modification 
of the method described by Casals and Brown [9]. The 
extracted serum was resuspended in a pH 9.0 borate 
buffer. The same buffer was used for serial dilutions 
of the serum in 0.5 ml. amounts, starting at 1:10 and 
carried through to 1:1280. Serums were kept at 2°c. 
to 4°c. in an ice bath during the dilution procedure. 
Chick cells were obtained by pooling the blood from 
six one day old chicks. They were collected and stored 
in Alsever’s solution and washed three times in saline 


Fifty-one serums were 


Reciprocals of Hemagglutinin ‘Titers 


Cells Used in No No. of Absorbed Serums 


with ‘Titer of 


H of Unabsorbed 
emagglutina- 
ae Serums with Titer of 
tion Tests 


Rhesus monkey 
Sheep 
Day old chick 


“Serums from control subjects and patients with hepatitis 1 
positive by the Hoyt-Morrison test. 


solution prior to use. As a 0.25 per cent suspension in 
a phosphate buffer (virus-adjusting diluent), they 
were added in equal volume to each serum dilution 
tube so that the resulting pH was 6.0. After vigorous 
shaking the cells were allowed to settle at 4°c. and 
agglutination patterns were read. The usual time 
required for this was three to four hours. ‘Two differ- 
ent patterns of agglutination were observed, a rough 
granular pattern and, somewhat less commonly, a full 
or partial shield formation. In reading the test a 
titer of 1:80 or higher was considered to be positive, 


in accordance with Havens [6]. 


RESULTS 


The results of hemagglutination tests per- 
formed with rhesus monkey cells according to the 
method of Hoyt and Morrison are listed in ‘Table 
1. Serums from cases of hepatic disease of non- 
viral origin were uniformly negative and only 
one of the seven serums from patients with 
respiratory illness showed a titer considered to be 
positive (1:8 or higher). However, 50 per cent of 
the serums freshly obtained from laboratory 
personnel who were presumably normal individ- 
uals were found to be positive as compared with 
54.5 per cent in the hepatitis group. 

Agglutination tests with twenty serums from 
both the control and viral hepatitis groups rated 
positive by this test were made both before and 
after absorption of the serums with packed 
sheep erythrocytes, using rhesus monkey, sheep 
and one day old chick erythrocytes as the test 
system. (Table u.) Before absorption, sheep 
erythrocyte agglutinin titers were equal to or 
greater than rhesus erythrocyte agglutinins. 
After absorption with packed sheep erythrocytes, 
however, agglutination tests with rhesus erythro- 
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TABLE III 
CHICK CELL HEMAGGLUTININ TITERS OF SERA FROM PATIENTS WITH VIRAL HEPATITIS, OTHER 
DISEASES, AND NORMAL CONTROL SUBJECTS 


Reciprocals of Serum Hemagglutinin Titers 


Serum Group 


Viral hepatitis (stored <1 yr.): 
Acute (up to 2 wk.).. 
Convalescent (over 2 wk.)... 


Subtotal 
Viral hepatitis (stored 2-6 yr.): 
Acute (up to 2 wk.).. 
Convalescent (over 2 wk.). 


Subtotal 


Other hepatic diseases: 
Cirrhosis 
Jaundice, drug-induced 
Obstructive jaundice 


Non-hepatic diseases: f 
Malignancy 
Collagen diseases 

Gastrointestinal bleeding 

Cardiovascular diseases 

Infections, acute. . 

Miscellaneous 


Subtotal 


Normal controls. . . 


80 


_| No. Positive* | Per cent 


No. Tested 


Positive 


160 320 640 | 1,280 


11/114 


* Titer of 1:80 or greater considered positive. 


+ All non-hepatitis serums were stored at —20°c. from a few days to a few weeks prior to testing. 


cytes were all negative (less than 1:8). Some of 
the unabsorbed serums also agglutinated chick 
erythrocytes but with results that varied 
from those obtained with rhesus erythrocytes, 
i.e., titers were higher in some instances and 
lower in others. The titer of chick erythrocyte 
agglutinins was not significantly affected by 
absorption of the serums with packed sheep 
erythrocytes. 

Of the 281 serums tested by the acetone-ether 
extraction method of Havens [6], using chick 
erythrocytes, 108 represented serums from fifty- 
six patients diagnosed as having viral hepatitis in 
varying stages of illness or convalescence. These 
have been divided on the basis of length of stor- 
age of the specimen prior to testing and on the 
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basis of phase of the disease. The division be- 
tween acute illness and convalescence was 
arbitrarily placed at a point two weeks after 
onset of symptoms. ‘The remaining serums repre- 
sent single specimens obtained from 139 patients 
with a variety of hepatic and other diseases, and 
thirty ‘““normal”’ adults. The results of tests on all 
serums are presented in summary form in 
Table 1m. 

Of the viral hepatitis serums stored at —20°c. 
for two to six years, only 44 per cent gave 
positive results. In contrast, of the hepatitis 
serums stored less than one year under the same 
conditions, 86.2 per cent were found to be posi- 
tive. In no other group was such a high per- 
centage of positive specimens noted. 
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Results obtained on a limited number of 


serial serum specimens from the same patients 
showed a decrease in the titer of agglutinins dur- 
ing convalescence in most instances and their 
ultimate disappearance in some. The inclusion 
of a few high titered convalescent serums in 


Table m tends to obliterate any suggestion of 


such a decrease. These serums were obtained 
from patients with chronic hepatic damage as a 
result of viral hepatitis. 

Four of fourteen patients with hepatic cir- 
rhosis had positive agglutinins in their serums. 
The four positive results were obtained in pa- 
tients who had a history of prolonged alcoholism 
and malnutrition, histological evidence from 
biopsy of the liver or postmortem section typical 


of Laennec’s cirrhosis, and clinical evidence of 


hepatic decompensation as manifested by increas- 
ing jaundice, edema, ascites or coma. Serums 
from patients with verified obstructive jaundice 


were consistently negative even at a dilution of 


1:10. Four serums from patients with presum- 
able drug-induced hepatitis (two received 
iproniazid and two chlorpromazine) were nega- 
tive. Of sixteen patients with either lupus 
erythematosus or rheumatoid arthritis, four 
were found to have titers of 1:80, although none 
were higher. Serums from nineteen patients with 


cardiovascular disease (including ten cases of 


myocardial infarction with elevated serum 
glutamic oxalacetic transaminase levels) were 
all negative. Five of forty-six (10.9 per cent) 
serums from a miscellaneous group of hospital- 
ized patients were found to be positive. These 
represented one case each of sarcoidosis (with 
hepatic infiltrations), infectious mononucleosis, 


multiple sclerosis and two cases of leukemia (of 


four tested). Of thirty-one serums from thirty 
normal subjects (laboratory personnel twenty to 
forty years of age) two were found to have titers 
of 1:80. One of these represented the second 
serum specimen obtained from a person with a 
previous titer of less than 1:10 and no known 
intervening illness. 

Although most of the results presented are 
single tests on individual serums, approximately 
fifty have been repeated one or more times. Tests 
run on the same sample of extracted serum 
following storage at — 20° c. for up to one month 
are reproducible within one dilution, as are 
results using fresh extractions from whole serums 
stored under the same conditions. However 
extractions of serums stored for prolonged peri- 
ods (over one year) tended to yield titers two or 
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three dilutions lower than the level originally 
observed. 


COMMENTS 


The number of serums tested by the Hoyt- 
Morrison method was relatively small because 
the results of the first fifty-one serums tested 
failed to reveal a real difference between serums 
from patients with hepatitis and those from 
normal control subjects. No difference in titer 
was observed between acute and convalescent 
serums from the same patient with hepatitis. 

Although titers of rhesus cell and sheep cell 
agglutinins were not equal, it is of interest that 
sheep cell agglutinin titers of twenty serums 
(both hepatitis and normal) rated positive by the 
rhesus agglutinin test were almost invariably 
higher than the rhesus agglutinin. Hoyt and 
Morrison included sheep cells in their origina! 
screening procedure and apparently did not 
observe such high sheep cell agglutinin titers. 
The difference these observations 
may be an expression of the differences of 
erythrocytes from 


between 


agglutinability shown by 
different sheep, as pointed out by Zarafonetis 
and Oster [7/0] in 1950. The fact that all tests 
with rhesus cells were negative after the serums 
had been absorbed with sheep cells would 
seem to indicate that the rhesus cell agglutinins 
are at least related to the sheep cell agglutinins, 
which have been shown to be present in a 
low titer in a fairly high percentage of nor- 
mal human serums [/7]. The presence of 
chick cell agglutinins these 
serums did not appear to be related to either 
sheep or rhesus cell agglutinins. After absorption 
with sheep cells the chick cell agglutinins re- 
mained essentially unaltered in titer, and after 
acetone-ether extraction of the hepatitis serums 
in this group the chick cell titers (using the lower 
cell concentration of 0.25 per cent) increased 
fourfold or more, suggesting that some inhibitor 
had been removed. 

The results obtained with the chick cell ag- 
glutinination test are in general agreement with 
those reported by Morris [4,5] and Havens [6]. 
The great majority of relatively fresh serums 
from patients with viral hepatitis, in both acute 
and convalescent stages of disease, contained 
these agglutinins in a titer of 1:80 or greater. 
The marked reduction in the number of positive 
results obtained using hepatitis serums which 
had been stored in the frozen state for prolonged 
periods is also in agreement with the suggestion 


unextracted 
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of Havens |6] that some labile factor seems to 
deteriorate on storage for these long periods. 

Positive chick cell agglutinin titers were also 
observed in seventeen of the 170 non-viral hepa- 
titis serums tested. These were concentrated 
primarily in two groups: cirrhosis (28.6 per cent 
positive) and collagen diseases (25 per cent 
positive). The total number of patients repre- 
sented in each of these groups is relatively small, 
but those found to have positive titers at the 
time of testing were in an active phase of their 
disease process, e.g., decompensation in the 
case of those with cirrhosis. 

Havens [6] was unable to demonstrate ag- 
glutinins in serums from patients with obstruc- 
tive jaundice. In the present series of ten pa- 
tients in this category, none had agglutinins. 
Similarly, serums from four patients with drug- 
induced jaundice (iproniazid or chlorpromazine) 
were negative. 

On the basis of present results this test cannot 
be considered to be specific for viral hepatitis 
but it may well be of significant value in the 
differential diagnosis of jaundice. 

The nature of the agglutinating substance or 
substances is not clear. Havens [6] has demon- 
strated that it is present in the gamma globulin 
fraction, and by the nature of the extraction 
procedure it would appear to be insoluble in 
lipid solvents. He also found that it is less heat- 
stabile than one would expect if it represented 
the virus itself. Beyond these suggestions its 
nature is still a matter of conjecture. It is evident 
that there is no relationship between agglutinin 
titers and bilirubin levels, and there is no ap- 
parent correlation with various liver function 
tests indicative of hepatocellular damage. The 
fact that serums from patients with myocardial 
infarction and associated serum transaminase 
elevations do not contain these agglutinins sug- 
gests that the reaction is not associated with 
this enzyme. However, it is possible that the 
titer of a given serum may depend upon a bal- 
ance between agglutinins and as yet undefined 
inhibitors not removed by the extraction pro- 
cedure. A negative result could represent an 
excess of the latter rather than an absence of the 
former. This possibility is given some support 
by very preliminary observations which suggest 
that some ‘‘negative” serums do, in fact, inhibit 
agglutination. 
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SUMMARY 


Two recently described agglutination tests 
have been assessed for their possible value in 
studies concerned with human viral hepatitis. 
The rhesus erythrocyte agglutination test was 
not found to yield sufficiently significant results 
to make it a useful test. On the other hand, the 
chick-cell agglutination test, using acetone- 
ether extracted serum, gave results which 
showed a striking contrast between patients with 
viral hepatitis and those with a variety of other 
diseases or “‘normal’’ control subjects. Serums 
from patients with obstructive jaundice or drug- 
induced jaundice were uniformly negative. 

The nature of these agglutinins is not clear, 
but their pattern of occurrence and mechanism 
of action deserve continued exploration. 
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Liver Cell Necrosis in Chlorpromazine 
Jaundice (Allergic Cholangiolitis) 


A Serial Study of Twenty-Six Needle Biopsy Specimens in 


Nine Patients 


SAMUEL ZELMAN, M.D. 


Topeka, Kansas 


HE general opinion expressed in numerous 
of cases of chlorpromazine jaundice 
is that hepatocellular damage is not found, 
either by laboratory or histologic evidence. 
Intrahepatic cholestasis, with its accompanying 
clinical and laboratory indications (hyper- 
bilirubinemia, hyperphosphatasemia, hyperli- 
pemia), and inflammatory infiltration of the 
portal areas are the findings universally agreed 
upon. More recently, rises in serum transami- 
nases have been reported to occur in chlor- 
promazine jaundice. These reports seem to have 
led less to doubt of the absence of hepatocellular 
damage than to doubt of the significance of such 
rises in relation to liver cell damage. T 
However, from the earliest reports, and since 
then increasingly, there have appeared dissenting 
observations of evidences of liver cell damage 
in this disease. In 1954 Zatuchni and Miller [7] 
described a patient in whom biopsy of the liver 
showed a mixed portal exudate extending into 
the adjacent hepatic parenchyma, with de- 
generation and phagocytosis of periportal 
liver cells. In 1955 similar findings were reported 
by Movitt et al. [2] in three cases in which small 
focal accumulations of inflammatory cells were 
found intralobularly. Similar accumulations or 
focal necroses were reported by Lemire and 
Mitchell [3], Gould et al. [4], Albacete et al. [5], 
and Hodges and LaZerte [6] (who also noted 
Te.g. “ . . . it is not certain that the increased serum 
enzyme levels reflect leakage of the enzyme into the blood 
from damaged liver cells. If this were the only mecha- 
nism for elevated transaminases in the blood, why should 
these levels be elevated in chlorpromazine jaundice, 
in which parenchymal damage is quite restricted?” 
(Editorial comment, Year Book of Medicine 1957-1958, 
p. 598. Chicago, 1957. Year Book Publishers.) 


liver cell changes). Kelsey et al. [7]| 
biopsies of the liver in seven cases, and found 
evidences of liver cell degeneration in the central! 
and mid-lobular zones, intralobular granulo- 


described 


cytes singly and in small aggregates, and evi- 
dences of intralobular regeneration in four 
instances; hepatocellular disorganization with 
a heavy infiltration of inflammatory cells 
throughout the lobules in one case; and dis- 
torted lobular architecture due to fibrosis and 
regeneration in two. Grytting [8] reported 
‘regressive changes and some interstitial in- 
flammation in the liver tissue.”’ Stacey et al. {9 
found a decrease of glycogen in the liver cells in 
one case. Van Ommen and Brown [/0] re- 
ported one case in which the liver cells were 
normal, but their published photomicrographs 
appear to indicate a wide area of centrolobular 
feathery degeneration of liver cells. While re- 
porting no necrosis in one case, Mahaux and 
Vandecan [7/7] found evident regeneration of 
liver cells. 

In 1956 Lindsay and Skahen |/2| reported 
five cases in which centrolobular liver cell injury 
and regeneration were present. Central degen- 
eration of liver cells was noted in one biopsy 
specimen and two autopsies by Stein and 
Wright [73]. Focal necroses were reported in 
biopsy specimens by Gants and Shadish [7/4], 
and Mitchell and Wilkinson [7/5]. DeVore 
et al. [76] found scattered pyknosis of liver cell 
nuclei in one biopsy specimen, and irregular 
reduction of intracellular glycogen in another. 
These authors noted depression of cholesterol 
esterification during the acute phase of icterus 
in two of four cases; the other two patients with 
initial low normal values of cholesterol esterifica- 


* From the Medical Service, Veterans Administration Hospital, ‘Topeka, Kansas. 
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tion showed increases on recovery. Gambescia 
et al. |/7| reported eight biopsies in six patients, 
noting isolated small areas of focal necrosis as 
part of the histologic pattern. Abnormal 
retention of bromsulfalein occurred in three of 
eight posticteric patients tested, and one patient 
had a serum cephalin cholesterol 
flocculation test. Elliott et al. [78] described a 
thirty-two year old woman in whom urticarial 
erythema, fever and eosinophilia developed on 
the twelfth day of chlorpromazine therapy. She 
was found dead the next day; autopsy showed 
“hepatomegaly with acute aseptic necrosis’ of 


positive 


the liver. 

In 1957 Werther and Korelitz [79] described 
liver biopsies in six cases, all showing evidence 
of centrolobular liver cell regeneration. These 
changes were interpreted as a result of con- 
comitant liver cell loss even though direct 
histologic evidence of this was lacking. Benitez 
et al. [20| recorded unicellular degenerative 
changes and regeneration in one biopsy speci- 
men; their Figure 2 suggests also that feathery 
necrosis was present. Two biopsy specimens were 
described by Skromak et al. [27] as showing 
hepatic cells.” Myers et al. [22] 
reported on one biopsy specimen in which there 
was centrolobular liver cell necrosis and regener- 
ation, and “‘granulomatous areas” which may 
have been focal feathery necroses; their pictured 
area of large vacuolated ‘‘xanthoma cells’ which 
‘usually contained bile pigment” appears to be 
an area of feathery necrosis. Focal necroses were 


‘indistinct 


described in one biopsy specimen by Arias and 
Zamcheck |{23|. Regeneration of liver cells was 
noted by Kessler et al. [24] in one biopsy, and is 
evident in a published photomicrograph of a 
biopsy specimen reported by Shay and Siplet 
25|. The last-mentioned authors demonstrated 
increased bromsulfalein retention and rises in 
serum glutamic-oxaloacetic transaminase in 
their cases, but postulated seepage of enzymes 
from cells due to altered permeability rather 
than to necrosis. 

In 1958 Gebhart et al. [26] reported nineteen 
biopsies in fifteen patients. They found balloon- 
ing degeneration of liver cells in eight biopsy 
specimens, multinucleation of liver cells in 
eighteen, mitoses in five, and necrosis of liver 
cells, including the production of Councilman- 
like bodies, in one. Bartholomew et al. [27] 
reported on two serial biopsy specimens, both 
showing destruction of periportal liver cells, 
including disappearance of some hepatic cords 
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and partial collapse of the stroma in one area, 
as well as periportal focal necroses. In a fatal 
case of chlorpromazine jaundice recorded by 
Rodin and Robertson [28], a biopsy specimen 
obtained during life showed centrolobular uni- 
cellular liver cell degeneration and necroses, 
while at autopsy, eighteen days later, diffuse 
non-inflammatory centrolobular necrosis was 
found, ‘‘with preservation of the supporting re- 
ticulum,”’ a picture suggesting feathery necrosis. 

In a large psychiatric hospital the patients 
referred to me with chlorpromazine jaundice 
have generally been available for prolonged 
hospital observation, and have been subjected 
to intensive serial clinical laboratory and biopsy 
studies. Not all patients in whom chlorpromazine 


jaundice developed at this hospital were so 


studied, for some were not sufficiently ill or 
proved uncooperative. Nine cases were studied 
in sufficient detail to warrant inclusion in this 
report. Since my experience would indicate 
that liver cell damage is usual in this disease, a 
report of these observations seems indicated. 
(Table 1.) 

These nine patients had a total of twenty-six 
needle aspiration biopsies of the liver during the 
course of allergic cholangiolitis following admin- 
istration of chlorpromazine. One patient (Case 
9) provided five biopsy specimens, two patients 
(Cases 3 and 6) provided four specimens each, 
two patients (Cases 1 and 2) three specimens 
each, three patients (Cases 4, 5 and 8) two 
specimens each, and one patient (Case 7) a 
single biopsy specimen. All biopsies were per- 
formed percutaneously and intercostally, using 
the Roth-Turkel needle. Biopsied tissue was 
immediately fixed in formalin. Sections were cut 
at 8 microns’ thickness, and routinely stained 
with hematoxylin and eosin. Special stains used 
included van Gieson, iron and reticulum stains. 
The earliest biopsy specimen obtained was on 
the fourth day of illness (Case 9), the latest 
sixteen months after the onset (Case 9). 


CASE PROTOCOLS 


Case 1. On the nineteenth day of chlorpromazine 
therapy, a fifty-four year old white man became 
acutely ill with chills, fever which reached tempera- 
tures as high as 104.4°r., and symptoms and signs 
suggestive of ‘‘asthmatic bronchitis.”” The leukocyte 
count was not increased, but a left shift was present in 
the differential count, and there was some elevation 
of the erythrocyte sedimentation rate. Eosinophilia 
was not recorded. Fever lasted until the seventh day, 
and on the eighth day jaundice and tenderness of the 
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liver were discovered. Weakness, anorexia and weight 
loss continued during the next three weeks, followed 
by symptomatic recovery. 

On the eleventh day of illness the serum bilirubin 
was 19.0 mg. per cent, of which 10.0 mg. was one- 
minute direct reacting. The serum total bilirubin fell 
progressively thereafter, reaching normal levels by 
the eighty-second day. Bile was found in the urine 
until the fifty-third day. The serum alkaline phospha- 
tase on the eleventh day of illness was 52.9 Bodansky 
units. It rose progressively to a peak of 98 units on the 
twenty-second day, falling progressively thereafter to 
8.1 units on the ninetieth day; subsequent fluctuations 
varied between 7.3 and 18.9 units over the next four 
and one-half months during which the patient was 
followed up. The serum cholesterol was 364 mg. per 
cent on the eleventh day of illness, rising progressively 
to a peak value of 720 mg. on the twenty-eighth day, 
and falling progressively thereafter to reach 262 mg. 
per cent on the 102nd day. 

Although the zinc and thymol turbidity tests re- 
mained within normal limits throughout the course of 
illness, the serum cephalin cholesterol flocculation test 
varied from 1 to 3 plus in twenty-four hours, returning 
to a normal reading only after 200 days. The serum 
albumin and globulin were not disturbed. Esterifica- 
tion of the serum cholesterol varied between 45 and 
58 per cent during the first month of illness, and be- 
tween 59 and 70 per cent thereafter. Bromsulfalein 
retention at forty-five minutes was 6 per cent on the 
sixty-seventh day. 

Roentgen visualization of the liver and spleen [29] 
was performed on the eleventh and thirty-ninth days, 
and again seventeen months after the onset of illness. 
This showed considerable enlargement of the liver on 
the thirty-ninth day, not present in either the initial 
or final studies. 

Needle biopsy specimens of the liver were obtained 
on the eleventh, twenty-fifth and 117th days of the 
illness. The initial biopsy specimen (Figs. 1A and 1B) 
showed widening of the centrolobular sinusoids, which 
were infiltrated with phagocytes predominantly mono- 
nuclear in some areas but polynuclear as well, and 
including eosinophilic granulocytes in others. There 
were many fine branching intracanalicular bile plugs 
in the centrolobular zones, but more prominent was 
the intracytoplasmic granular deposit of bile pigment 
in the centrolobular liver cells. Many of these cells 
showed degenerative changes, including hyaliniza- 
tion, lysis, unicellular feathery necrosis and nuclear 
pyknosis. Some shedding of shrunken _hyalinized 
liver cells into the sinusoids (Councilman-like bodies) 
was seen. A moderate number of lipochrome-filled 
Kupffer cells were noted in the centrolobular zones. 
Regeneration was evident in the frequent appearance 
of mitotic figures in liver cells of this zone, and the 
wide variation in size of liver cells and their nuclei, 
with multiple nucleoli, as well as the appearance of 
multinucleated cells. One tripolar mitosis was seen. 
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Fic. 1. A, Case 1, eleventh day. Chlorpromazine jaun- 
dice, centrolobular zone. Cholestasis is evident chiefly 
intracytoplasmically but also intracanalicularly (b.c.). 
An intrasinusoidal Councilman-like body is seen (C.b.), 
and one lipochrome-engorged Kupffer cell (K.c.). 
Five mitotic figures are seen in this field. Large cells with 
multiple nucleoli, and multinucleated cells, are also 
indicative of regeneration. Hematoxylin and eosin, 
X 280. B, Case 1, eleventh day. Chlorpromazine jaun- 
dice, portal area. A fairly large area of coagulative necro- 
sis and dissolution of liver cells is seen adjacent to a portal 
vein (p.v.). A mixed cellular infiltrate containing many 
eosinophilic granulocytes fills the portal space at left, and 
has invaded the wall of a small bile duct at upper left. 
Hematoxylin and eosin, K 210. C, Case 1, twenty-fifth 
day. Chlorpromazine jaundice, portal area. A portal area 
with mixed cellular infiltrate including eosinophils 
is bordered below and at right by feathery dissolution of 
periportal liver cells. Note destruction of terminal liver 
cell plate in these regions. A disorganized bile duct is 
seen at left, a small partially necrotic bile duct at right 
(arrow) and a regenerating bile duct above. Hematoxylin 


and eosin, X 135. 


Focal necroses were found both centrolobularly and 
periportally. A mixed cellular infiltrate containing 
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large and small mononuclear cells, and polynuclear 
cells including moderate numbers of eosinophils, 
crowded the portal spaces and in some areas invaded 
periportally. Interlobular bile ducts were few and 
appeared disorganized. 

The second biopsy specimen was obtained two 
weeks later, on the twenty-fifth day of illness. The 
central sinusoids were now less wide, and sinusoidal 
infiltrations more focal than diffuse. Unicellular 
necroses were in greater evidence, and small focal 
necroses bordered some of the central veins. Bile 
pigment was more prominent, constituting larger 
and deeper staining canalicular plugs, and filling 
many Kupffer cells, while liver cell cytoplasmic reten- 
tion of bile pigment granules persisted. Mitotic 
figures were no longer found in liver cells, but cen- 
trizonal regeneration was still apparent in multiple 
nucleation, and in varying size of cells and their 
nuclei. Focal necroses were seen both centrally and 
periportally, as before. In addition, many periportal 
areas showed feathery necrosis. (Fig. 1C.) While the 
portal infiltrate had subsided somewhat, and eosino- 
philic granulocytes appeared less frequently, there 


were accumulations of fibroblasts and deposit of 


collagen in many portal areas, and the cellular in- 
filtrations appeared more often to infiltrate the 
periportal zones. The cellular infiltrations continued 
mixed, containing lymphocytes, mononuclear and 
polynuclear cells. Interlobular bile ducts were abun- 
dantly present and regenerating, but continued to 
show evidences of disorganization. (Fig. 1C.) 

The third biopsy specimen was obtained at the 
end of four months of illness (117th day). The centro- 
lobular zones continued to show intracytoplasmic bile 
pigment granules in liver cells, but there was no 
canalicular plugging. Kupffer cells were still promi- 
nent and many of them contained pigment but other 
phagocytes were few. Degenerative changes remained 
evident in the centrizonal liver cells, some showing 
fading and others homogenation of cytoplasm, while 
their nuclei showed lysis or pyknosis or more often 
vacuolation, but actual necrosis of liver cells was not 
frequent. The liver cells continued to vary in cell 
size and nuclear size in this zone. Focal necroses were 
found infrequently in the central zones. The portal 
areas were small and densely collagenous with a 
tendency to stellate arrangement. They were in- 
filtrated only with small round cells. The bile ducts 
were within normal limits. 

Three years and one month after the onset of his 
chlorpromazine jaundice, the patient died of Asian 
influenza complicating pulmonary emphysema. At 
autopsy the liver showed the usual agonal and post- 
mortem centrolobular stasis and atrophy, with 
cytoplasmic bile pigment retention and focal necroses. 
The portal areas appeared normal. 


Comment: Necrosis and active regeneration of 
liver cells of the centrolobular zones and to less 


extent of the periportal zones were prominent 
in biopsy specimens obtained on the eleventh 
and twenty-fifth days of chlorpromazine jaun- 
dice. Mitotic figures were particularly numerous 
on the eleventh day. Interlobular bile ducts 
were scanty and disorganized on the eleventh 
day and actively regenerating on the twenty- 
fifth day. Portal fibrosis found at the end of the 
fourth month was no longer present at autopsy 
three years later. 


Case 2. On the ninth day of chlorpromazine 
therapy, fever, generalized aching, right hypochondric 
pain and nausea developed in a thirty-two year old 
white man. Pruritus appeared nine days later, asso- 
ciated with visible icterus and a tender liver edge 
palpable 4 cm. below the costal margin. Enlarge- 
ment of the liver was evident by roentgen visualiza- 
tion on the seventeenth day of the illness. ‘The symp- 
toms gradually subsided over a period of three weeks, 
and the patient left the hospital against advice on the 
thirty-second day. 

A leukocyte count obtained on the second day of 
illness showed a left shift but normal total count, and 
included 2 per cent eosinophils. The eosinophils rose 
to 7 per cent on the thirteenth and 22 per cent on the 
seventeenth day. A chamber eosinophil count on the 
eighteenth day was 1,460 per cu. mm., and subse- 
quent chamber counts fell progressively to 672 per cu 
mm. on the thirty-second day. The erythrocyte 
sedimentation rate was elevated. 

The serum bilirubin was 2.8 mg. per cent, of which 
1.2 


mg. was one-minute direct reacting, on the third 
day of illness. It rose progressively to a peak of 12.0 
mg. per cent, of which 4.6 mg. was direct reacting, 
on the eighteenth day; and fell progressively thereafte1 
to 5.0 mg. per cent (1.8 mg. direct) on the thirtieth 
day. The serum alkaline 
Bodansky units on the third day, rose progressively 
to a peak of 38.4 units on the eighteenth day and fell 
progressively thereafter to 16.3 units on the thirtieth 
day. The serum cholesterol was 234 mg. per cent on 
the third day, 260 mg. per cent on the eighteenth 
day and 306 mg. per cent on the thirty-first day. 

After leaving the hospital the patient returned to 
his work at a metal foundry and worked four nights; 
then he became nauseated again and right hypo- 
chondric pain developed. Jaundice did not increase. 
He was hospitalized elsewhere from the forty-fifth to 
sixtieth days, with subsidence of jaundice, pain and 
nausea. He returned to work but pain recurred after 
one week, although without nausea or jaundice. After 
working a second week despite pain, the patient was 
rehospitalized here. During this period out of the 
hospital he had reverted to weekend alcoholism (as 
many as ten beers per weekend). Upper respiratory 
inflammatory symptoms had been present for three 
weeks preceding readmission. 


phosphatase was 7.4 
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Readmitted on the seventy-ninth day of illness, the 
patient was found to have a tender liver edge palpable 
5 cm. below the costal margin, and telangiectasia of 
the neck and chest but no actual “‘spiders.”’ His tem- 
perature and total and differential leukocyte count 
were normal, but the erythrocyte sedimentation rate 
was elevated. On the eightieth day of illness the serum 
bilirubin was 1.5 mg. per cent, of which 0.4 mg. was 
one-minute direct reacting, and fell to 0.6 mg. per 
cent by the ninety-third day. The serum alkaline 
phosphatase varied between 17.1 and 9.6 Bodansky 
units, in general following a progressive decrease. The 
serum cholesterol was 240 mg. per cent, normally 
esterified. The serum albumin and globulin were nor- 
mal, but the gamma globulin was 1.9 gm. per cent 
and the cephalin cholesterol flocculation test 1 plus 
in twenty-four hours. The thymol turbidity varied 
between 5.0 and 8.5 units during the eightieth to 
107th days, between 3.5 and 4.5 units thereafter 
until the 143rd day, when the patient indulged in a 
bout of alcoholism, and rose progressively thereafter 
to 12 units on the 165th day, when he was discharged 
from hospital. The serum bromsulfalein retention at 
forty-five minutes was 18 per cent on the eightieth 
day and 6 per cent on the eighty-eighth day. 

Five months later, at another hospital, the pa- 


tient’s serum showed normal values for thymol turbid- 
ity, cephalin cholesterol flocculation and alkaline 
phosphatase, as well as bilirubin and bromsulfalein 


retention. 

Needle biopsy specimens of the liver were obtained 
on the thirteenth day of illness during the first 
hospitalization, and on the eighty-first and 139th 
days during the second hospitalization. In the initial 
biopsy specimen there were wide centrolobular zones 
of dilated sinusoids containing many scavenger cells. 
There were many small intracanalicular bile plugs. 
Che liver cells of this zone showed intracytoplasmic 
bile pigment, many with degenerative changes; there 
were occasional unicellular liver cell necroses and 
evidences of cellular regeneration. The portal areas 
showed a rich infiltration with mixed mononuclear 
and polynuclear inflammatory cells, including numer- 
ous eosinophilic granulocytes. In some areas this 
exudate had broken through the limiting plate and 
invaded the periportal lobular zones. 

In the second biopsy specimen, obtained on the 
eighty-first day, the centrolobular zones presented 
a more nearly normal appearance but intracanalic- 
ular bile plugs were still frequent and degenerative 
and regenerative changes in liver cells were still ap- 
parent. Phagocytes were few in the sinusoids, which 
were no longer widened, but lipochrome-filled Kupffer 
cells were more prominent. Occasional small inflam- 
matory focal necroses were seen in these zones. One 
large area of feathery necrosis (Fig. 2A) was found 
in a centrolobular position. A loose infiltration of 
mononuclear and polynuclear inflammatory cells 
in this necrotic area included many eosinophils. ‘The 
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Fic. 2. A, Case 2, 


jaundice, centrolobular zone. A large dumbell-shaped 


area of feathery necrosis ‘is sparsely infiltrated by mixed 
inflammatory cells including eosinophils. Hematoxylin 
and eosin, X 70. B, Case 2, eighty-first day. Transitional 
zone at edge of necrotic area pictured in (A). There is a 
gradual transition from regenerating liver cells at left to 
complete dissolution with ghost-like residual reticulated 
networks at right. Intracytoplasmic (b.p.) and intra- 
canalicular (b.c.) bile pigment is present in moderate 
abundance. Hematoxylin and eosin, XK 350. 


necrosis merged gradually into normal liver paren- 
chyma; the bordering cells (Fig. 2B) showed varying 
degrees of lysis and cytoplasmic vacuolation, and were 
especially rich in cytoplasmic bile pigment. The portal 
areas were nearly free of the previous inflammatory 
infiltrate, but now showed a definite fibrosis not 
previously present. In one periportal area, inflam- 
matory exudate persisted among necrotic liver cells. 

The third biopsy specimen was taken on the 139th 
day of illness (four and one half months). An occa- 
sional centrolobular bile plug persisted. The centri- 
zonal liver cells showed continued variation in size of 
cells and nuclei, and many nuclei were vacuolated. 
The portal areas continued fibrosed, and contained a 
sprinkling of mononuclear and polynuclear inflam- 
matory cells. 


Comment: This case was complicated by periods 
of muscular work and weekend alcoholism after 
the first month of illness. Relapse of illness in- 
volved recurrence of hepatic pain and tender- 
ness without exacerbation of jaundice. A large 
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area of feathery necrosis appeared in the biopsy 
specimen of the liver nearly three months after 
the onset, and well defined portal fibrosis re- 
placed the original portal infiltrate. 


Case 3. On the twelfth day of chlorpromazine 
therapy a thirty-six year old white man became ill with 
fever, sore throat, cough and anorexia. Thirteen days 
later, jaundice and a tender liver palpable 3 cm. 
below the costal margin were noted. Vomiting, diar- 
rhea and lethargy occurred during the next few days. 
Pruritus was noted on the twenty-first day of the illness 
and became so intractable by the thirty-ninth day that 
methyltestosterone therapy was used. The pruritus 
subsided and the methyltestosterone therapy was 
discontinued one week later. Adrenocorticoid therapy 
was instituted from the twenty-eighth to sixty-seventh 
days, approximately one month. Because of be- 
havioral difficulties, bedrest was never maintained. 
Moderate enlargement of the liver and slight en- 
largement of the spleen were noted by roentgen 
visualization on the twenty-second day of illness. 

Eosinophilia was not present on the eighteenth day 
of illness or thereafter; earlier observations were not 
available. The serum bilirubin on the fifteenth day was 
15.0 mg. per cent, of which 6.5 mg. was one-minute 
direct acting. The serum total bilirubin rose to 
25.3 mg., of which 6.8 mg. was direct, on the twenty- 
eighth day, falling gradually thereafter to reach 
normal levels by the 115th day. Minor increases in 
serum bilirubin occurred irregularly thereafter, in- 
volving both direct and indirect reacting fractions, as 
late as nine months after the onset of illness. Bile was 
found in the urine through the fifty-first day of illness. 
Urine urobilinogen by the semiquantitative method 
remained normal. 

The serum alkaline phosphatase was 20.6 Bodansky 
units on the fifteenth day and reached 24.6 units on 
the twenty-ninth day; subsequent observations over a 
period of eighteen months after the onset of illness 
indicated fluctuation between 8.6 and 28.3 Bodansky 
units, the final value when the patient was dropped 
from observation being 10.3 units. The serum choles- 
terol ranged from 182 to 319 mg. per cent with no 
apparent pattern of change. The serum albumin and 
globulin were normal on the fifteenth day. The serum 
gamma globulin was 1.0 gm. per cent on the eight- 
eenth day, rose to 1.5 gm. on the twenty-eighth day 
and fell again to 0.9 gm. per cent on the fifty-first 
day. Concomitantly, the thymol turbidity measured 
1.5 units on the fifteenth day, 3.5 units on the twenty- 
eighth day and 1.0 unit on the thirty-ninth day. The 
serum cephalin cholesterol flocculation test remained 
negative. The esterified fraction of serum cholesterol 
varied between 42 per cent and 57 per cent through 
the first two months of illness, and between 58 and 80 
per cent thereafter. The serum glutamic-oxaloacetic 
transaminase was 47 units on the eighteenth day and 
normal thereafter. The serum  glutamic-pyruvic 
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transaminase was not available until the 200th day ot 
illness, and was then 37 units; later values were 
normal. 

Needle biopsy specimens of the liver were obtained 
on the twenty-second, forty-ninth, eighty-fifth and 
207th days of the illness. The initial biopsy specimen 
(at three weeks) showed cholestasis with bile canalic- 
ular plugging and intracytoplasmic liver cell and 
Kupffer cell accumulations of bile in a wide centro- 
lobular zone. Non-inflammatory degeneration and 
lysis of neighboring liver cells were prominent, with 
disruption of many liver cell plates. The mid-lobula: 
zones showed active liver cell regeneration and a fine 
vacuolated appearance of the cytoplasm of many 
liver cells. A moderate mixed cellular infiltrate was 
present in the portal areas and extended into the 
sinusoids of the central zones. Eosinophils were not 
seen. 

The second biopsy specimen, obtained at seven 
weeks, was distinguished from the first in showing 
more prominent focal inflammatory necroses in the 
centrolobular zones, increased evidence of liver cell 
regeneration with polynucleation up to 5 nuclei, 
prominence of lipochrome-engorged Kupffer cells 
and diminished portal infiltrate. The wide centro- 
lobular zones of liver cell degeneration and necrosis 
persisted, with hyalinization of cytoplasm, nuclea 
pyknosis and cellular lysis. Centrolobular cholestasis 
appeared little changed. (Fig. 3A.) 

In the third biopsy specimen, obtained at three 
months, the centrolobular zones continued to show 
plugged bile canaliculi but these were no longe: 
numerous. The centrolobular liver cells now appeared 
intact except for isolated unicellular eosinophilic 
shrinkage and nuclear pyknosis. Two or three smal] 
multicellular focal inflammatory necroses were found 
in nearly every centrolobular zone. (Fig. 3B.) Lipo- 
chrome-filled Kupffer cells were prominent. Evidences 
of regeneration were less marked and the portal 
areas appeared normal. 

The fourth biopsy specimen was obtained seven 
months after the onset of illness. An occasional bile 
canalicular plug remained in the centrolobular zones 
but no liver cell necrosis was evident. Variation in 
size of liver cells and their nuclei persisted. A slight 
portal fibrosis was noted. 


Comment: Liver cell necrosis and regeneration 
were most prominent in the second biopsy 
specimen, taken seven weeks after the onset of 
chlorpromazine jaundice, when the serum bili- 
rubin and alkaline phosphatase were near their 
peak values. Necrosis was still evident at three 
months, and there was slight regeneration at 
seven months. Clinical improvement coincided 
with the use of adrenocorticoid therapy during 
the second month, but the laboratory and histo- 
logic course seemed unaffected. 
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Caszk 4. On the thirtieth day of chlorpromazine 
therapy, a forty-four year old white woman was noted 
to be jaundiced and moderately febrile. She related 
a two-week history of slight anorexia and nausea, 
weakness and dizziness, and intermittent diarrhea. 
The liver was enlarged and tender, its enlargement 
confirmed by roentgen visualization. 

Five per cent eosinophils had been recorded in a 
differential leukocyte count on the eighth day of 
chlorpromazine therapy (eight days prior to onset of 
symptoms), previous determinations having never 
been more than 2 per cent. Further counts were not 
available until the sixteenth day of the illness. Subse- 
quent chamber eosinophil counts ranged between 182 
and 481 per cu. mm. during the first two months, and 
between 255 and 495 per cu. mm. over an additional 
year during which the patient was observed. 

On the sixteenth day of illness (calculated from the 
patient’s history of symptoms) the serum bilirubin 
was 8.6 mg. per cent, of which 3.8 mg. was one-minute 
direct reacting. This decreased progressively in 
serial determinations to reach normal levels by the 
end of the second month. Bile was found in the 
urine initially, but urobilinogen was not increased. 
The serum alkaline phosphatase was 27.9 Bodansky 
units on the seventeenth day of illness, falling progres- 
sively thereafter to reach 6 units at the end of the 
second month (fifty-ninth day). The serum cholesterol 
varied between 247 and 325 mg. per cent, without 
significant trend during this period. 

The serum cephalin flocculation test was 1 or 2 plus 
in twenty-four hours during the first month of illness, 
and negative thereafter. The serum thymol turbidity 
was 2.4 units initially, but was recorded as 5.5 units 
on the fifty-first day. The serum gamma globulin was 
1.5 gm. per cent on the sixteenth day of illness, 1.4 gm. 
per cent on the twenty-third and thirtieth days and 
1.1 gm. per cent on the thirty-ninth day. The serum 
albumin and globulin, and serum iron, were normal, 
and the serum C-reactive protein was negative on the 
sixteenth day. The ratio of esterified serum cholesterol 
was over 60 per cent in all but one determination, 
41 per cent being recorded on the fifty-second day. 
The serum glutamic-oxaloacetic transaminase was 
52 units on the sixteenth day of illness, rising to a peak 
of 94 units on the nineteenth day and falling progres- 
sively thereafter to reach normal values at the end of 
the first month of illness. Bromsulfalein retention was 
7 per cent in forty-five minutes on the sixtieth day. 

Needle biopsy specimens of the liver were obtained 
on the nineteenth and sixtieth days of illness. In the 
initial biopsy the centrolobular zones showed accumu- 
lated bile pigment within the cytoplasm of liver cells, 
and inspissated bile plugs in biliary canaliculi. 
Unicellular bile necroses, eosinophilic shrinking and 
hyalinization, and lysis of liver cells were seen in these 
zones. Occasional Councilman-like acidophilic bodies 
were seen in the sinusoids. Lipochrome-containing 
Kupffer cells were found centrolobularly, occasionally 
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jaundice, centrolobular zone. Diffuse coagulative 
necroses and feathery vacuolation of liver cells, with 
occasional bile necrosis (disintegration of bile-choked 
liver cell). Bile-filled and lipochrome-filled Kupffer cells 
(K.c.) are prominent. Note disturbed arrangement and 
occasional disruption of liver cell plates. The feathery 
vacuolation, paucity (none in this field) of acidophilic 
bodies, and relatively intact liver cell plates distinguish 
this picture from that of viral hepatitis. A superficial 
resemblance to fat vacuolation is produced by ballooning 
and feathery vacuolation of liver cells. b.c. = canalicular 
bile plugs. Hematoxylin and eosin, 160. B, Case 3, 
eighty-fifth day. Chlorpromazine jaundice, centrolobular 
zone. One focal necrosis lies below the central vein (c.v.), 
at upper left; two additional focal necroses at right are at 
opposite ends of a large area of coagulative liver cell 
degeneration and necrosis, with sinusoidal infiltration. 
Occasional lipochrome-filled Kupffer cells are seen cen- 
trally, and liver cell regeneration is evident in peripheral 
portions of the field. Hematoxylin and eosin, X 105. 


in focal collections. The sinusoids in some areas were 
infiltrated by granulocytes, and occasional focal 
necroses were found, predominantly centrolobularly. 
(Fig. 4.) Active liver cell regeneration was indicated 
by variation in size of cells and frequency of double 
nuclei. The portal spaces were infiltrated by a 
pleomorphic cellular exudate containing many 
eosinophilic granulocytes; in some areas this infiltrate 
extended into the periportal lobular zones. 

In the second biopsy specimen, obtained on the 
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Fic. 3. A, Case 3, forty-ninth day. Chlorpromazine 
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Fic. 4. Case 4, nineteenth day. Chlorpromazine jaundice, 
centrolobular zone. Moderately large area of focal 
necrosis. Note hyalinized and shrunken liver cell (h.c.), 
acidophilic body in sinusoid (C.b.), and larger hyalinized 
cell with pyknotic nucleus in sinusoid engulfed by Kupffer 
cell (arrow). The canalicular bile plugs (b.c.) are small 
and lightly stained. Hematoxylin and eosin, K 230. 


sixtieth day, inflammatory activity had largely dis- 
appeared, but active liver cell regeneration persisted 
throughout the lobules. Lipochrome-filled Kupffer 
cells were present in the centrolobular zones. Intra- 
cytoplasmic bile granules were present in the centro- 
lobular liver cells, but only rarely was a bile plug 
found in a canaliculus. Cellular necrosis and degener- 
ation were no longer present. 


Comment: Centrolobular and some periportal 
liver cell necrosis were present on the nineteenth 
day of chlorpromazine jaundice, when the 
serum glutamic-oxaloacetic transaminase was at 
its peak value of 94 units, and the serum bilirubin 
and alkaline phosphatase were close to the 
highest levels reached. 


Case 5. On the sixth day of chlorpromazine 
therapy, malaise, weakness and nausea developed in a 
twenty-eight year old white man. Fever, vomiting and 
muscle aching supervened two days later. There was 
generalized muscle tenderness and more specific 
tenderness of the liver edge, which was palpable at the 
chondric margin. Clinical icterus was not apparent. 
Symptoms gradually subsided during the next few 
days. 

The leukocyte count was not increased but there 
was a left shift in the differential count. A routine 
leukocyte count taken on the day before onset of illness 
had revealed 7 per cent eosinophils. A chamber 
eosinophil count on the seventh day of illness was 
1,075 per cu. mm.; this dropped to 692 on the twenty- 
second day, and 4 per cent eosinophils in the differ- 
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ential count persisted on the fifty-third day, when the 
patient was dropped from observation. 

The serum bilirubin was 1.9 mg. per cent on the 
seventh day, 0.4 mg. of this being one-minute direct 
reacting; later determinations were normal. Bile was 
found in the urine only in trace amounts during the 
fourth, fifth and sixth days, and was absent thereafter. 
Urobilinogen was increased in the urine to 2.6 
Ehrlich units in a two-hour specimen on the seventh 
day but was normal thereafter. 

The serum alkaline phosphatase was 7.6 Bodansky 
units on the eighth day and 7.3 units on the fifteenth 
day, falling to 4.6 units on the twenty-second day. 
The serum cholesterol and the total lipids increased 
from 143 and 528 mg. per cent, respectively, on the 
seventh day to 232 mg. and 698 mg. per cent on the 
fifteenth day. 

The serum cephalin cholesterol flocculation test 
was 2 plus in twenty-four hours on the seventh day, 
1 plus on the fifteenth day and negative thereafter 
The thymol turbidity was 2.5 units on the seventh 
day, rose to 6 units on the sixteenth day, and fell to 
4.9 and 4.1 units on the twenty-third and thirty- 
seventh days. The serum gamma globulin was 1.2 gm 
per cent on the seventh day, rose to 1.45 gm. on the 
sixteenth day and fell to 1.39 gm. on the twenty-third 
and 1.23 gm. on the thirty-seventh days. The serum 
glutamic-oxaloacetic transaminase fluctuated — be- 
tween 6 and 28 units, never rising above normal, but 
the serum glutamic-pyruvic transaminase varied from 
26 to 55 units, reaching norma! values on the fifteenth 
day. The fluctuations of the two transaminases were 
parallel. (Fig. 5.) An initial slight prolongation of 
prothrombin time was recorded. 

Needle biopsy specimens of the liver were obtained 
on the eighth and forty-second days of illness. Mild 
bile peritonitis occurred after the second biopsy. ‘The 
initial biopsy showed a fine granular bile pigment 
accumulation in the cytoplasm of liver cells, especially 
along the bile canalicular margins, and filling bile 
canaliculi, in the centrolobular zones. Many peri- 
central liver cells showed feathery necrosis, and 
occasional multicellular focal necroses were present. 
The portal triads were moderately infiltrated with a 
pleomorphic cellular exudate rich in eosinophils. In 
some areas this infiltrate had disrupted the laminar 
plate and invaded the lobule to cause periportal 
necrosis of liver cells. (Fig. 6.) 

The second biopsy specimen, obtained six weeks 
after the onset of illness, showed mild diffuse damage 
and regeneration of the centrolobular liver cells, with 
an occasional small focus of necrosis, and a few 
Kupffer cells filled with lipochrome, in the central 
zones. Cholestasis was no longer present and the portal 
infiltrations largely subsided. 


Comment: Although this was a mild case of 
chlorpromazine jaundice, the liver biopsy on the 
eighth day showed centrizonal and periportal 
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Fic. 5. Serum transaminase curves in mild (Case 5) and moderately severe (Case 8) cases of chlorpromazine 
jaundice. Note that the two transaminase curves run parallel, but that the levels of glutamic-pyruvic transam- 
inase exceed those of glutamic-oxaloacetic transaminase. Increased severity is reflected in higher and more 


prolonged elevations. (Compare with Figure 9.) 


necrosis of liver cells. Of interest are the minor 
transient rises in serum flocculation and turbidity 
indices, and in the two serum transaminases. 


(Fig. 5. 


Case 6. After three weeks of chlorpromazine 
therapy, a thirty-eight year old white man became ill 
with epigastric pain, nausea, some generalized 
pruritus and jaundice, with dark urine and light 
stools. When seen on the eleventh day of illness he 
was mildly icteric, had a slow regular pulse, a tender 
liver edge palpable 5 cm. below the costal margin, 
referred liver tenderness on compression of the right 
rib cage, and lymph nodes in the axillas and groin. 
Both liver and spleen showed slight enlargement when 
visualized by x-ray examination on the eighteenth day. 
Therapy consisted of bedrest, nutritional support and 
prednisolone administered between the seventeenth 
and thirty-third days. Symptomatic improvement was 
prompt. 

A differential leukocyte count on the eleventh day 
of illness included 7 per cent eosinophils but sub- 
sequent chamber eosinophil counts did not exceed 
270 per cu. mm. Bile was found in the urine on the 
eleventh day of illness but soon disappeared. The 
serum bilirubin on the twelfth day was 6.0 mg. per 
cent, of which 2.0 mg. was one-minute direct reacting. 
Two days later the serum bilirubin had dropped to 
1.6 mg. per cent, but following the introduction of 
prednisolone therapy it rose to 2.4 mg. on the 
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twentieth day, the increase involving only the direct 
reacting fraction, and fell progressively thereafter to 
reach normal levels by the thirty-first day. Uro- 
bilinogen was not increased in the urine. 

The serum alkaline phosphatase was 31.7 Bodansky 
units on the thirteenth day, falling progressively there- 
after to 12.5 units one month after the onset of illness 


portal area. Feathery necrosis of periportal liver cells. 
The laminar plate has been destroyed by invasion of 
inflammatory cells from the portal space, but the feathery 
necrosis is occurring in a zone ahead of this infiltrate. 
Bile pigment was not apparent in this field, being con- 
fined to centrolobular zones. p.v. = portal vein. Hema- 
toxylin and eosin, X 210. 
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Fic. 7. Case 6, twelfth day. Chlorpromazine jaundice, 
centrolobular zone. Diffuse acidophilic cytoplasmic 
smudging of liver cells, with unicellular necroses, and 
sinusoidal infiltration by phagocytes. Note many double 
nucleated regenerating liver cells. b.c. = intracanalicular 
bile plug; K.c. = bile-filled Kupffer cell; c.v. = central 
vein. Hematoxylin and eosin, X 180. 


and to 8.2 units six months after the onset, when the 
patient was dropped from observation. The serum 
cholesterol was 309 mg. per cent on the thirteenth day, 
and 267 mg. per cent on the eighty-second day, both 
values being normally esterified. The total lipids were 
1.21 gm. per cent on the twelfth and seventeenth days, 
2.12 gm. on the twentieth day, and 1.29 gm. per cent 
on the thirty-fifth day, the transitory rise correspond- 
ing in time with that of the serum bilirubin. 

The serum colloid reactions were normal. The 
serum glutamic-pyruvic transaminase was 265 units 
on the twelfth day and fell to 90 units on the seven- 
teenth day; then, concomitantly with the rise in serum 
bilirubin and total lipid, the values rose again to 204 
units on the twentieth day, but were within normal 
limits when determined two weeks later and there- 
after. Serum glutamic-oxaloacetic transaminases were 
not determined in this patient. Bromsulfalein reten- 
tion at forty-five minutes was 8 per cent on the 
twenty-sixth day, 5 per cent on the thirty-ninth day 
and 4 per cent six weeks later. 

Needle biopsy specimens of the liver were obtained 
on the twelfth, thirty-eighth, eighty-third and 186th 
days of illness. The initial biopsy specimen showed a 
moderate degree of centrolobular cholestasis, asso- 
ciated with a wide zone of degeneration of pericentral 
liver cells, many of which showed coagulative necrosis, 
and some feathery necrosis. (Fig. 7.) Focal necroses 
were small and infrequent. Large and multinucleated 
regenerating cells were present in moderate number. 
Phagocytes infiltrated the central sinusoids, which 
were widened, and many Kupfler cells contained bile 
and lipochrome pigments. The portal areas were 
moderately infiltrated with a mixed cellular exudate, 
containing a moderate number of eosinophilic 
granulocytes. 

The second biopsy specimen, obtained on the 


thirty-eighth day, showed persisting cholestasis to 
lesser degree, although some of the canalicular bile 
plugs were larger and denser than before, and 
centrizonal coagulative necrosis of liver cells was now 
confined to a narrower pericentral zone involving 
fewer cells. Occasional small centrolobular focal 
necroses were also seen. Regenerating liver cells 
continued to be frequent in the centrolobular zones. 
Many lipochrome-filled Kupffer cells were seen in 
these zones, and some were in the portal spaces. Some 
steatosis of the centrolobular liver cells had appeared, 
perhaps associated with the patient’s weight gain [30]. 
The portal cellular exudate had subsided considerably. 

The third biopsy specimen, obtained on the 
eighty-third day, showed persistent centrolobular 
cholestasis of slight degree, with an improved appear- 
ance of the centrizonal liver cells. Vacuolated nuclei, 
irregularity in size of cells and their nuclei, and 
numerous double-nucleated liver cells were seen in 
the central zones. Steatosis persisted in many central 
areas. Lipochrome-filled Kupffer cells appeared more 
prominent. An occasional small focal necrosis was 
seen. The portal areas showed minimal but definite 
fibrosis not previously present and a slight persisting 
cellular infiltrate now entirely mononuclear. 

The fourth biopsy specimen, obtained on the 
186th day (six months), no longer showed bile 
canalicular plugging, although cytoplasmic bile pig- 
ment retention was present in the centrolobular cells 
which continued to show evidences of regeneration. 
Some steatosis, vacuolated nuclei, unicellular necroses 
and an occasional focal necrosis persisted. Phagocytes 
persisted in the sinusoids. The portal areas appeared 


normal. 


Comment: Predominantly unicellular centro- 
lobular liver cell necrosis in this case of chlor- 
promazine jaundice was associated with a rise 
in serum glutamic-pyruvic transaminase to 265 
units. In this case, contrary to expectation, 
adrenocorticoid therapy was associated with 
a transient secondary rise in serum transaminase, 
bilirubin and lipid levels. 


CASE On the tenth day of chlorpromazine 
therapy, acute bronchitis, jaundice, abdominal dis- 
comfort, cramping pains in the legs and dizziness 
developed in a thirty-eight year old white man. The 
liver edge, palpable at the costal margin, was tender. 
The leukocyte differential count included 9 per cent 
eosinophils on the second day of illness, 8 per cent on 
the tenth day and 2 per cent on the thirteenth and 
twenty-fourth days. 

The serum bilirubin on the second day of illness 
was 4.2 mg. per cent, of which 1.6 mg. was one- 
minute direct reacting. This fell gradually to normal 
within three weeks. The serum alkaline phosphatase 
was 17.3 Bodansky units on the ninth day of illness, 
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falling progressively to 7.1 units on the thirty-fifth day, 
but was still 8.9 units on the fifty-eighth day when the 
patient was dropped from observation. The serum 
cholesterol was 336 mg. per cent on the ninth day, 
300 mg. on the thirty-fifth day and 267 mg. on the 
fifty-eighth day, all with normal esterification ratios. 
The serum albumin and globulin were normal. The 
cephalin cholesterol flocculation test was 1 plus in 
twenty-four hours on the ninth day, plus-minus on the 
thirteenth day and negative thereafter. The thymol 
turbidity remained normal. Bromsulfalein retention 
at forty-five minutes was 24 per cent on the tenth day, 
and 6 per cent on the twenty-fourth day. The serum 
glutamic-oxaloacetic and glutamic-pyruvic trans- 
aminases were 20 and 55 units, respectively, on the 
ninth day, and 18 and 19 units, respectively, on the 
twenty-fourth day. 

A single biopsy specimen of the liver was obtained 
on the fifteenth day of illness. Bile stasis was evident 
in the centrolobular zones, both intracanalicularly 
and intracytoplasmically. Moderately severe degen- 
erative changes and unicellular necroses were found 
in the liver cells of a narrow pericentral zone, while 
the lobules otherwise were nearly free of cell damage. 
Many large and multinucleated liver cells were 
present centrolobularly. The portal areas showed a 
moderate degree of mixed cellular infiltrate including 
an occasional eosinophil. 

Comment: transiently positive cephalin 
cholesterol flocculation test and transient eleva- 
tion of serum glutamic-pyruvic transaminase, 
both of mild degree, were associated in this 
case of chlorpromazine jaundice with relatively 
mild indications of centrolobular liver cell 
necrosis in the biopsy specimen. 


Case 8. After one month of chlorpromazine 
therapy, a sixty-nine year old white woman became 
ill with fever, epigastric pain, nausea and vomiting, 
constipation and dizziness. Dark urine was noted on 
the third day of illness, and icteric scleras on the tenth 
day. Fainting occurred on the seventh day. Moderate 
fever continued until the eighth day. When received 
on the medical service on the tenth day of illness, she 
had slight icterus of skin and scleras, and slight 
tenderness of the liver edge which was palpable 4 cm. 
below the costal margin. Enlargement of the liver was 
confirmed on roentgenographic visualization. Chole- 
cystographic and intravenous cholangiographic studies 
were normal. The patient’s nausea subsided on the 
twelfth day, and anorexia disappeared on _ the 
sixteenth day. On that day the icterus was fading, and 
the liver edge was smaller and less tender. Darker 
stools were noted on the nineteenth day, and the pa- 
tient was asymptomatic thereafter. 

An eosinophilia of 29 per cent was recorded on the 
fourth day of illness, falling to 18 per cent on the 
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eleventh day and 6 per cent on the seventeenth day. 
Chamber eosinophil counts obtained during the 
eleventh to twenty-fifth days ranged from 900 down 
to 400 per cu. mm. A count on the forty-third day was 
still 330 per cu. mm. 

The serum bilirubin on the eleventh day was 
6.8 mg. per cent, of which 2.5 mg. was one-minute 
direct reacting. The serum total bilirubin fell to 
1.8 mg. per cent on the eighteenth day, 1.3 mg. on the 
twenty-third day and was below 1 mg. per cent there- 
after. The urine contained bile on the fourteenth day 
but not thereafter. Urobilinogen was not increased 
in the urine. The serum alkaline phosphatase was 
31.5 Bodansky units on the fifteenth day, falling 
gradually thereafter to reach 7.3 units on the forty- 
third day, when the patient was dropped from 
observation. The serum total lipids rose from 0.7 gm. 
per cent on the eleventh day to 0.9 gm. per cent on 
the thirtieth day and 1.03 gm. per cent on the thirty- 
seventh day. The serum cholesterol varied from 192 
to 300 mg. per cent, without apparent pattern. The 
esterified cholesterol was over 60 per cent of the total, 
except on the twenty-ninth and thirty-sixth days when 
51 per cent and 57 per cent were recorded. The 
colloidal reactions of the serum were normal. Paper 
electrophoresis of the serum proteins on the eighteenth 
day revealed an increase in the beta globulin fraction 
to 19.7 per cent of 5.5 gm. total protein. Bromsulfalein 
retention at forty-five minutes was 3 per cent when 
determined on the twenty-third day. The serum 
glutamic-oxaloacetic transaminase was 90 units on 
the seventh day, rising to 110 units on the eleventh 
day and falling progressively thereafter to normal 
values by the twenty-fifth day. The serum glutamic- 
pyruvic transaminase was 155 units on the eighth day, 
rising to 170 units on the eleventh day, and falling 
progressively thereafter to 46 units on the twenty- 
fifth day and 18 units on the twenty-ninth day. 
(Fig. 5.) 

Needle biopsy specimens of the liver were obtained 
on the eleventh and twenty-second days of illness. 
Centrolobular bile canalicular plugging was present 
in the initial biopsy. The central zones showed liver 
cell degenerative changes including unicellular 
feathery necrosis and bile necroses, and Kupffer cell 
proliferation as well as sinusoidal infiltration with 
granulocytes including eosinophils. Some of the 
Kupffer cells were filled with lipochrome. Large and 
multinucleated liver cells were present centrolobularly, 
and periportally as well. The portal areas were 
densely infiltrated with an extensive mixed cellular 
exudate containing many eosinophils, with destruc- 
tion of the lobular limiting plates and widespread 
invasion of the periportal lobular zones, producing 
multicellular foci of feathery necrosis. (Fig. 8A.) 

In the second biopsy specimen, obtained on the 
twenty-second day of illness, only occasional bile 
canalicular plugging was present, but in the centro- 
lobular zones unicellular bile necroses were occa- 
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Fic. 8. A, Case 8, eleventh day. Chlorpromazine jaun- 
dice, portal area. Diffuse invasion of periportal lobular 
zone by mixed cellular exudate including eosinophilic 
granulocytes, with destruction of terminal plate and 
coagulative and feathery necrosis of liver cells. Hematoxy- 
lin and eosin, X 135. B, Case 8, twenty-second day. Chlor- 
promazine jaundice, centrolobular zone. A large focus 
of feathery, inflammatory and coagulative necrosis at 
left, adjacent to central vein (c.v.). A similar smaller 
focus is seen at right. Intracanalicular bile plugs are 
present but no longer prominent as they were on the 
eleventh day. Note large and double nucleated regenerat- 
ing liver cells. K.c. = bile-filled Kupffer cell. Hematoxy- 
lin and eosin, X 135. 


sionally found, and there were frequent multicellular 
mixed inflammatory and feathery necroses. (Fig. 8B.) 
A moderate number of lipochrome-filled Kupffer cells 
were present. Regenerating liver cells continued 


centrolobularly but were no longer prominent 
periportally. The portal areas showed much less 
inflammatory cell infiltration, and eosinophils were 


no longer prominent. 


Comment: Periportal necrosis was prominent 
in the earlier biopsy specimen, but disappeared 
as the portal infiltrate subsided, whereas 
centrolobular liver cell necrosis increased. While 
both transaminases were elevated in the serum, 
the glutamic-pyruvic rose higher than the 
glutamic-oxaloacetic, following a parallel course 
(Fig. 5.) The beta rather than the gamma 
globulins were increased in the serum, and the 
total lipids rose during the period of observation. 


Case 9. On the twenty-first day of chlorpromazine 
therapy, fever, chills, chest pain and bronchial rales, 
vomiting and diarrhea developed in a thirty year old 
white man. There was a past history of alcoholism, 
but he had been confined to the hospital for psychiatric 
treatment during the immediately preceding three 
years. Examination revealed spider nevi of the uppe1 
chest and neck, a tender palpable liver edge extending 
5 cm. below the costal margin, and a spastic sigmoid 
colon. Parenteral adrenocorticotrophin therapy was 
instituted during the first month of illness, resulting in 
prompt alleviation of symptoms and reduction of live: 
size, but without apparent effect on the clinical 
laboratory course. Cholecystographic roentgen exami- 
nation eight months after the onset, performed be- 
cause of persistent hyperphosphatasemia, revealed 
normal concentration and contraction. 

The blood eosinophils were 13 per cent of the 
differential leukocyte count and totalled 1,080 per 
cu. mm. in a chamber count on the second day of ill- 
ness. The chamber count was 1,620 per cu. mm. on 
the fourth day, but dropped rapidly thereafter to 
moderately elevated counts (240 to 450 per cu. mm.) 
which persisted through the next eight months of 
observation. 

The serum bilirubin was 6.1 mg. per cent, of which 
2.1 mg. was one-minute direct reacting, on the second 
day of illness. It rose progressively to a peak of 11.0 
mg., of which 5.5 mg. was direct reacting. on the 
eighth day. Thereafter it dropped progressively to 
reach normal levels on the fiftieth day. Bile was found 
in the urine during the first two weeks of illness, but 
increases in urobilinogen were not observed. The 
serum alkaline phosphatase was 24.8 Bodansky units 
on the second day, and fluctuated between 21 and 33 
units through the first three months of observation, 
failing to subside with subsidence of the icterus. 
When redetermined at five and one half months it 
was 35.8 units, and at eight months it was 40.0 units. 
The serum cholesterol was 246 mg. per cent on the 
tenth day of illness, rising progressively to reach 
376 mg. per cent on the thirtieth day and falling with 
minor fluctuations thereafter to reach 239 mg. per 
cent on the eighty-eighth day. The total serum lipids 
rose from 715 mg. per cent at the onset to a peak of 
951 mg. per cent two and one half months later. A 
transitory drop in serum albumin to 3.3 gm per cent 
was recorded on the eighth day of illness but was 
normal (4.3 gm.) one week later. Serum total 
globulins and gamma globulins were not increased, 
and the cephalin cholesterol flocculation and thymol 
turbidity tests were not abnormal during the illness, 
except for a single cephalin cholesterol flocculation 
determination of 4 plus in twenty-four hours on the 
forty-third day. Paper electrophoresis of the serum 
proteins performed two months after the onset 
yielded a normal pattern. 

Serum cholesterol esterification was 30 per cent on 
the tenth day, 54 per cent on the fifteenth day and 
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Case 9. 
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), Serum transaminase curves in a severe case of chlorpromazine jaundice (Case 9). Note 


that the two transaminase curves run parallel, but that the levels of glutamic-pyruvic transami- 
nase exceed those of glutamic-oxaloacetic transaminase. Increased severity is reflected in higher 


and more prolonged elevations. (Compare with Figure 5. 


over 60 per cent thereafter. Bromsulfalein retention 
at forty-five minutes was 46 per cent on the fourth 
day of illness (but the one-minute direct reacting 
serum bilirubin was 1.6 mg. per cent on that day), 
26 per cent on the forty-third day (serum direct 
bilirubin 0.4 mg.) and 25 per cent on the fifty-first 
day; the test was not repeated further because of 
production of venous thrombosis on two of these 
three occasions. A transitory prolongation of pro- 
thrombin time (15 seconds) was noted on the second 
day but not thereafter. The serum  glutamic- 
oxaloacetic transaminase was 37 units on the second 
day, rose in daily increments to a peak of 142 units on 
the tenth day, and slowly subsided thereafter, not 
reaching normal values until two and one half 
months after the onset of illness. The serum glutamic- 
pyruvic transaminase was 125 units on the second 
day, rose progressively to a peak of 318 units on the 
twelfth day, and subsided slowly thereafter, reaching 
normal levels in the same week as the glutamic- 
oxaloacetic transaminase. (Fig. 9.) 

Needle biopsy specimens of the liver were obtained 
on the fourth, twelfth, thirty-eighth and eighty-second 
days of the illness. The lobular structure of the liver 
was intact. In the initial biopsy the centrolobular 
zones showed cytoplasmic bile pigment retention in 
liver cells and bile canalicular plugging. The centro- 
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lobular liver cells showed numerous unicellular 
necroses, with occasional sinusoidal Councilman-like 
bodies and occasional mitotic figures. Multinuclea- 
tion, although present both centrolobularly and 
periportally, was not prominent. Focal necroses were 
present throughout the lobules but predominantly 
centrolobularly. (Fig. 10A.) The inflammatory cells 
in these necrotic areas included many eosinophilic 
granulocytes. A rich cellular exudate densely filled 
the portal areas, and consisted of large and small 
mononuclear cells and numerous eosinophilic granu- 
locytes. In some areas the portal exudate had broken 
the laminar plate and invaded periportally, resulting 
in necrosis of periportal liver cells. Bile ducts were 
infrequently found, and showed disorganization and 
necrosis of bile duct cells. The bile duct pictured 
(Fig. 10B) was the most nearly intact duct found in 
the entire biopsy specimen, which measured 2 cm. in 
length. 

The second biopsy specimen, obtained on the 
twelfth day of illness, showed more prominent bile 
canalicular plugging and hepatocellular necrosis, but 
the portal exudate was less prominent and eosinophils 
were scanty. Bile necrosis of centrolobular liver cells 
was frequent, and many bile-filled Kupffer cells were 
seen. Large and multinucleated centrolobular liver 
cells were more abundant. Intact as well as dis- 
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Fic. 10. A, Case 9, fourth day. Chlorpromazine jaundice, 
centrolobular zone. Large pericentral area of feathery 
necrosis infiltrated with monocytes and _ eosinophils 
predominantly, but lymphocytes, plasma cells and non- 
eosinophilic granulocytes are also seen. Lightly stained 
bile is present in liver cells and canaliculi. Liver cell 
regeneration is apparent. c.v. = central vein. Hematoxy- 
lin and eosin, X 325. B, Case 9, fourth day. Chlor- 
promazine jaundice, portal area. Small portion of a large 
portal space densely packed with a pleomorphic cellular 
exudate rich in eosinophilic granulocytes. Superficially 
resembling giant cell formation is an _ interlobular 
bile duct showing inflammatory necrosis of part of its 
wall. This was the most nearly intact bile duct in the 
entire biopsy specimen, which measured 2.0 cm. in 
length. Hematoxylin and eosin, X 490. 


organized and regenerating bile ducts were present 
in portal areas. 

In the third biopsy specimen, obtained on the 
thirty-eighth day, little bile canalicular plugging re- 
mained, and necrosis of centrolobular liver cells was 
minimal. Miulticellular focal necroses remained 
throughout the lobules, however. Large and multi- 
nucleated regenerating liver cells were present 
centrolobularly and in lesser number periportally. 
Many lipochrome-filled Kupffer cells were seen 
centrolobularly and collected in some of the portal 
spaces. A moderate cellular exudate persisted in the 
portal areas, still containing some eosinophils as well 
as other varieties of phagocytes and fibroblasts, and 
there was some portal fibrosis not previously present. 


Intact as well as disorganized bile ducts were found, 
but regenerating bile ducts were no longer prominent. 

A fourth biopsy specimen was obtained on the 
eighty-second day of illness. Small bile canalicular 
plugs still persisted in the centrolobular zones where 
mononuclear and polynuclear phagocytes infiltrated 
the sinusoids, and _ occasional lipochrome-filled 
Kupffer cells were seen. Focal necroses, both degen- 
erative and inflammatory, were present in the 
centrolobular zones predominantly. Centrolobular 
liver cell regeneration was less prominent. The portal 
areas contained a mixed inflammatory infiltrate and 
some increase in collagen. The bile ducts continued 
moderately scanty, and many appeared disorganized. 

The patient was restudied sixteen to eighteen 
months after the onset of illness. He was asympto- 
matic, still hospitalized, and engaging in regula 
moderate exercise. The liver edge was still palpable 
below the costal margin but was no longer tender. 
Chamber eosinophil counts were 300 and 325 per cu 
mm. The serum proteins and paper electrophoretic 
fractions, gamma globulin, cephalin cholesterol and 
thymol turbidity tests were all normal. The serum 
lipids were 830 mg. per cent, the cholesterol 300 mg. 
per cent, normally esterified. The serum bilirubin 
and urine urobilinogen were normal, but the serum 
alkaline phosphatase was 40 Bodansky units, and the 
serum glutamic-oxaloacetic and glutamic-pyruvic 
transaminases were elevated, reading 66 and 68 units, 
respectively. 

A fifth needle biopsy specimen of the liver was 
obtained on the 495th day since onset of the illness. 
Unicellular degenerative changes and regeneration 
still persisted among the liver cells of both pericentral 
and periportal areas. There was punctate and 
clumped bile pigment in the cytoplasm of pericentral 
liver cells but no plugging of canaliculi. Granulocytes 
were frequent in the sinusoids. There were many small 
inflammatory focal necroses, chiefly in periportal 
areas; these were characterized mainly by histiocytic 
infiltration but granulocytes were also seen. The portal 
spaces were not enlarged but showed an increase in 
collagen and a moderately dense infiltrate of histio- 
cytes together with small mononuclear cells and 
granulocytes. Bile ducts were infrequent, the smaller 
ones difficultly recognizable because of irregularity of 
size and staining of the duct cell nuclei. 


Comment: Clinically and _ histologically, this 
was the most severe case observed, one in which 
the highest serum transaminase levels were 
reached. (Fig. 9.) The unusual finding histo- 
logically was the involvement of interlobular 
bile ducts directly observable, as in Case 1. 
Despite clearing of the jaundice, and intact func- 
tion of the biliary tree as indicated by normal 
roentgen visualization of the gallbladder, the pa- 
tient has continued to show high serum alkaline 
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phosphatase levels as late as eighteen months 
after the onset. 


COMMENTS 


Eosinophilia. Peripheral blood eosinophilia 
was observed in seven of the nine patients, and 
may have been missed in the other two, inas- 
much as detailed observations were not possible 
until the eleventh (Case 1) and eighteenth 
(Case 3) days of illness. The highest recorded 
values were 29 per cent of a differential leukocyte 
count (Case 8) and 1,620 per cu. mm. in a 
chamber count (Case 9). Eosinophilic infiltra- 
tions were found in the initial biopsy specimens 
of the liver of all but one (Case 3) of the nine 
patients. Peripheral blood eosinophilia probably 
occurs at least transiently in all cases of chlor- 
promazine jaundice, and is presumably a 
reflection of the eosinophilic infiltrations found 
in the liver. 

Enlargement of the Liver. 
grossly by palpation or by roentgen contrast 
visualization [29] in seven of the nine patients. 
Roentgen visualization was not obtained in the 
other two (Cases 5 and 7), in both of whom a 
liver edge was palpable at the costal margin. 
The spleen was not palpable in any of the nine 
patients, but splenic enlargement was noted on 
roentgen visualization in two (Cases 3 and 6). 

Response to Adrenocorticoid Therapy. Adreno- 
corticoid therapy was employed in three patients 
(Cases 3, 6 and 9). In Case 9 symptomatic 
improvementand reduction in liver size followed, 
but the laboratory course and histologic appear- 
ance of the liver continued to be severe. Case 3 
seemed to follow the normal course of resolution 
of the disease, and it is difficult to say whether 
that was influenced by therapy. In Case 6 the 
increases in serum 


This was present 


therapy was followed by 
direct-reacting bilirubin, glutamic-pyruvic trans- 
aminase and total lipid. 

Laboratory Evidences of Cholestasis. ‘The serum 
total bilirubin was elevated in all nine patients, 
the peak values varying from 1.9 mg. per cent 
(Case 5) to 25.3 mg. per cent (Case 3). These 
peak values were attained as early as the second 
day of illness (Case 7) and as late as the twenty- 
eighth day (Case 3), with an average of 12.6 
days. At these peak values the one-minute direct 
reacting fractions ranged from 21 per cent (Case 
5) to 53 per cent (Case 1) of the serum total 
bilirubin. Icterus persisted (above 1 mg. per cent 
total bilirubin) from seven days (Case 5) to over 
115 days (Case 3). 
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The serum alkaline phosphatase reached. its 
peak value at the time of the peak serum 
bilirubin, or within eleven days thereafter. How- 
ever, increased levels persisted longer, varying 
from twenty-two days (Case 5) to over eighteen 
months (Cases 3 and 9). The peak values ranged 
from 7.6 (Case 5) to 98 (Case 1) Bodansky 
units. 

Serial determinations of the total lipids were 
available in four patients. Rises were noted in 
all; the highest value was 2.12 gm. per cent 
(Case 6) or 1.77 times the lowest value sub- 
sequently determined in this patient. Serial 
serum cholesterol determinations were available 
in all nine patients, increases from basal levels 
(revealed in retrospect) occurring in all. The 
highest serum cholesterol observed was 720 mg. 
per cent (Case 1) or 2.74 times the lowest value 
subsequently recorded in this patient. All but 
one of the other eight patients had peak choles- 
terol values over 300 mg. per cent, whereas their 
basal levels (lowest values recorded) ranged 
from 143 to 267 mg. per cent. The peak serum 
cholesterol values were reached within thirty- 
eight days of the onset in all but one case; three 
of the four peak serum total lipid values were 
also reached within this time period. In all pa- 
tients the peak serum lipid and cholesterol values 
were reached later than the peak serum bilirubin 
values, and in all but one case later than the peak 
serum alkaline phosphatase values. 

Laboratory Evidences of Liver Cell Damage. 
Elevations of the serum glutamic-pyruvic trans- 
aminases were found in all of the six patients in 
whom this determination was made. The highest 
value recorded was 318 units (Case 9). The 
serum glutamic-oxaloacetic transaminase was 
elevated in four of the six patients in whom it was 
determined, but remained within normal limits 
in the two patients (Cases 5 and 7) showing the 
least rise in glutamic-pyruvic transaminase. The 
highest recorded value of serum glutamic- 
oxaloacetic transaminase was 142 units (Case 9). 
The curves of serial determinations of the two 
serum transaminases were parallel in each pa- 
tient, the glutamic-pyruvic transaminase values 
being higher. (Figs. 5 and 9.) The peak serum 
transaminase values occurred within nineteen 
days of the onset of illness. 

Rises in the serum transaminases have been 
related to tissue necrosis, and in a parallel study 
by Zelman, Wang and Appelhanz [37] were 
found to correlate grossly with histologic evi- 
dences of liver cell necrosis in 143 needle biopsy 
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specimens of the liver. Eleven of the twenty-six 
biopsy specimens described in this report were 
included in that study. There appears to be no 
reason why elevations of the serum transaminases 
in chlorpromazine jaundice should not be con- 
sidered to reflect liver cell necrosis just as much 
as they do in other diseases of the liver. The 
relatively modest increases in serum trans- 
aminases in this disease as compared with viral 
hepatitis are consistent with the lesser amount of 
liver cell necrosis found histologically despite 
comparable hyperbilirubinemia. 

There were additional laboratory evidences 
of liver cell damage. Transitory depressions of 
serum Cholesterol esterification were observed in 
four patients, the lowest being 30 per cent (Case 
9). Depressed bromsulfalein clearances (less 
than 95 per cent in forty-five minutes, of an 
intravenous dose of 5 mg. per kg.) not attributa- 
ble to cholestasis (less than 1 mg. per cent one- 
minute direct-reacting serum bilirubin) were 
seen in six cases, the maximum retention 
recorded being 26 per cent in forty-five minutes 
(Case 9). Disturbances in one or more of the 
colloidal reactions of the serum occurred in six 
of the nine patients; these were usually but not 
always transient. Transient minor prolongations 
of the one-stage Quick prothrombin time oc- 
curred in three patients. 

The relative infrequency of positive colloidal 
reactions of the serum in chlorpromazine jaun- 
dice has been ascribed to inhibition of these 
reactions produced by cholestasis [32]. Also, it 
must be considered that in viral hepatitis the 
infecting virus may itself contribute to the posi- 
tive colloidal reactions found in that disease, 
either by its presence in the blood or by antibody 
production and other reactions it invokes in the 
host. Chlorpromazine jaundice appears to 
represent a non-infectious disease, consisting of 
an allergic reaction to the drug or its metabolic 
products, a concept which has been adequately 
presented by others [33]. 

Histologic Evidences of Cholestasis. Inthe earliest 
biopsy specimens, cholestasis was apparent only 
as granules of bile pigment within cytoplasm of 
the centrolobular liver cells, aligned along the 
bile canaliculi, and found also within the 


canaliculi. In later biopsy specimens, twig-like 
branching casts of dense, homogenous bile pig- 
ment outlined the canaliculi. Still later, the 
canaliculi were distended and contained large, 
deeply stained, globular masses of pigment. 
These gradually faded and grew smaller as the 
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patients recovered. Small intracanalicular masses 
and casts often persisted for prolonged periods 
after clinical recovery. In none of the patients 
were evidences of cholestasis found anywhere 
but in the centrolobular zones. The two patients 
who had necrosis of interlobular bile ducts 
showed no bile pigment within those ducts. 

Portal Infiltration and Fibrosis. The _ portal 
infiltrate was a mixed one, consisting of large 
and small mononuclear cells, granulocytes and 
eosinophils. A similar mixed cellular infiltrate 
invaded the sinusoids and the intralobular focal 
necroses. In some of the later biopsy specimens, 
only a residual infiltration of lymphocytes was 
found in the portal spaces. 

Some degree of portal fibrosis followed resolu- 
tion of the portal infiltrate in five patients (Cases 
1, 2, 3, 6 and 9). This was generally of mild 
degree, and proved transient in two (Cases 1 
and 6). It might have proved transient in all had 
they been followed up sufficiently. [t was found 
as early as the twenty-fifth day of illness (Case 1) 
and as late as sixteen months after the onset 
(Case 9); in the other three patients it was noted 
on the thirty-eighth, eighty-first and 207th days. 

Fiistologic Evidences of Liver Uni- 
cellular liver cell necroses 
significant numbers in the centrolobular zones 
in all nine patients. All but one (Case 7) also 
showed multicellular focal necroses in 
zones. ‘I'wo patients (Cases 1 and 9) had multi- 
cellular focal necroses also in the periportal 
zones. All but three (Cases 3, 6 and 7) of the pa- 
tients showed periportal invasion of the lobules 
by the portal exudate, with necrosis of periportal 
liver cells. Lipochrome-engorged Kupffer cells 
were prominent in all but one patient (Case 7). 

In no case did the extent of liver cell necrosis 
approach that seen in viral hepatitis other than 
in its convalescent stage, but it was usually 
more persistent. There seemed to be a rough 
correspondence of the amount of liver cell 
necrosis with the height of the serum trans- 
aminases, particularly the serum  glutamic- 
pyruvic transaminase. 

With the exception of the foci of feathery 
necrosis (to be discussed subsequently) the forms 
of liver cell necrosis were those commonly seen 

in viral hepatitis, including the eosinophilic 
Councilman-like bodies produced by shedding 
of dying liver cells from the liver cell plate into 
the sinusoids, a phenomenon which is sometimes 
described as pathognomonic of viral hepatitis, 
although I have seen it in other forms of liver 


Necrosis. 


were found in 


these 
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necrosis, particularly toxic hepatitis and alco- 
holic necrosis, but never, of course, in such num- 
bers as found in viral hepatitis. The Kupffer cell 
reactions were also similar. The differences from 
viral hepatitis were of degree rather than of kind. 
The limitation to the centrolobular zones may 
also represent a quantitative difference, since in 
viral hepatitis the process is usually most severe 
in those zones. The sinusoidal and portal 
infiltrates differed from those of viral hepatitis, 
which are predominantly mononuclear. 

Possibly the failure of some authors to stress 
the finding of liver cell necrosis in chlor- 
promazine jaundice has been due to this 
significantly lesser involvement than found in 
viral hepatitis, which, consciously or uncon- 
sciously, serves the histopathologist of biopsy 
specimens of the liver as a standard. In addition, 
pathologists not experienced with aspiration 
biopsy specimens of liver tissue will overlook 
centrolobular necroses, since these occur com- 
monly in necropsy tissue as an agonal or post- 
mortem change [34], and to some extent also in 
surgically biopsied liver tissue [35]. 

Regeneration of liver cells was evident in the 
centrolobular zones of all nine patients, usually 
in the form of large and multinucleated cells 
with multiple nucleoli, but in two patients 
(Cases 1 and 9) mitotic figures were frequent as 
well. Liver cell regeneration was also noticeable 
in the periportal zones in three patients (Cases 
4, 8 and 9). 

Necrosis of interlobular bile ducts, and their 
regeneration, occurred in two patients (Cases 1 
and 9), these being the two most severe cases of 
the series. It is suggested that a destructive 
process ordinarily limited to the intralobular 
radicals (cholangioles) of the biliary tree in these 
two severe cases extended to involve also the 
septal ducts, making these instances of inter- 
lobular cholangitis as well as “cholangiolitis.”’ 

Feathery Necrosis. Feathery necrosis of liver 
cells was seen centrolobularly in six (Cases 1, 2, 
5, 6, 8 and 9) of the nine patients, and peri- 
portally in three (Cases 1, 5 and 8). This 
phenomenon is reported to occur only in 
cholestasis, whether intrahepatic or extra- 
hepatic. Since this form of necrosis plays so large 
a role in chlorpromazine jaundice, and has 
apparently been unrecognized in some reported 
cases, it may be well to describe it further. 

Writing of extrahepatic cholestasis, Weisbrod 
et al. [36] reported: “In the cases of longer stand- 
ing, groups of liver cells show a rather striking 
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degenerative change manifested by flattening of 
the cells, which assume a radial arrangement. 
There is pallor of staining permitting the 
ordinarily inconspicuous reticulum to stand out 
with unusual prominence. The nuclei are 
shrunken and pyknotic; necrosis of the usual 
type does not occur and there is only a sprinkling 
of lymphocytes at the periphery of this lesion. 
The radial pattern and the reticulum framework 
give the lesion a ‘feathery’ appearance. Ulti- 
mately there is disruption of the minute bile 
passages included and small pools or ‘lakes’ of 
bile appear in the centers of the foci. These 
‘bile lakes’ are highly characteristic and have 
only been encountered in the presence of severe 
obstruction.” 

According to Popper and Schaffner [37]: “In 
prolonged intrahepatic or extrahepatic chole- 
stasis, hepatic cells laden with bile pigment or 
near bile plugs have a rarified cytoplasm, in 
which a fine brown pigmented protoplasmic 
network is found. This has been called ‘feathery 
degeneration.’ The nucleus is central and 
pyknotic. The changes involve scattered cells, 
mainly in the center of the lobule, and groups of 
cells on the periphery of the lobule in bile 
infarcts. 

“In either scattered or aggregated cells with 
feathery degeneration, the nuclear staining dis- 
appears, and the cytoplasm of the swollen cells 
contains a bile-imbibed protein network (reticu- 
lar biliary necrosis), for instance, as seen in bile 
infarcts. As isolated cells with feathery necrosis 
disappear and bile canaliculi rupture, the 
adjacent bile plugs are left outside the biliary 
passage, and the term ‘bile lake’ is applied. The 
cells surrounding the small necrotic area are not 
significantly altered.” 

No bile lakes were seen in the areas of feathery 
necrosis found among my nine cases. Bile 
staining was present in those located centro- 
lobularly but not in the periportal foci. The 
latter were smaller, and related to intralobular 
extensions of the portal infiltrate, occurring in 
advance of the actual extensions. (Fig. 6.) In 
such cholangiolitic portal infiltrates, Popper [38] 
has noted droplets around bile ducts which give 
the same sudanophilic reaction as the canalicular 
bile plugs, suggesting periductal regurgitation of 
bile. 

The larger foci of feathery necrosis were 
scantily infiltrated by the same mixed cellular 
infiltrate rich in eosinophils which existed in the 
portal spaces. There was a gradual transition 
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Fic. 11. A, Case 2, eighty-first day. Reticulum stain of 
transitional zone at edge of necrotic area pictured in 
Figure 2A. There is a gradual transition from intact 
reticulum at left above to its complete disappearance 
at right below. Gridley’s reticulum stain, X 135. B, Case 
2, eighty-first day. Chlorpromazine jaundice, centro- 
lobular zone. Condensation of reticulum is seen in an 
area of focal necrosis. Gridley’s reticulum stain, X 410. 


(Fig. 2B) from unaffected liver cells at the 
periphery of the larger lesions. There was no 
indication of collapse of these foci, an observa- 
tion that seems to have led some authors [28,36] 
to conclude that the reticular framework has 
been preserved. Reticulum stains of the large 
centrolobular focus of feathery necrosis in Case 2 
showed destruction of that framework, however. 
(Fig. 11A.) There was no condensation of the 
disintegrating reticulum fibers, and no indication 
otherwise of collapse of this or other areas of 
feathery necrosis in these cases. This finding is in 
distinct contrast to the condensation of reticulum 
fibers found in non-feathery focal necroses (Fig. 
11B), noted also by Bartholomew et al. [27]. 
Popper has referred to the intracellular 
reticulated appearance of the degenerating liver 
cells of these foci of feathery necrosis as “‘a bile 
imbibed protein network (reticular biliary 
necrosis),”» which appears to describe the 


phenomenon adequately. Presumably bile or one 


of its constituents causes precipitation of a 
thread-like network of protoplasmic components 
at the same time that other cell contents appear 
to undergo dissolution. The nuclei are only 
quantitatively more resistant than the cytoplasm, 
as seen in the transitional zones (Fig. 2B), where 
they persist longer but finally disappear in the 
central portions. The extracellular reticular 
fibers appear to suffer the same fate. (Fig. 11A.) 

Of the reported fatalities following chlor- 
promazine therapy, two are sufficiently well 
documented to warrant the diagnosis of fatal 
chlorpromazine hepatitis (allergic cholangiolitis). 
These have been mentioned earlier [78,28]. The 
first case at autopsy showed “hepatomegaly with 
acute aseptic necrosis of the liver,” indicating 
necrosis without collapse. The second case also 
showed diffuse centrolobular non-inflammatory 
necrosis “‘with preservation of the supporting 
reticulum,” although actual use of reticulum 
Stains is not mentioned. These descriptions and 
the photomicrographs published with the second 
case report suggest that the liver necrosis in these 
fatal cases took the form of centrolobular bile 
infarcts or “feathery necrosis.”’ It would seem 
that the bile lakes which occur in large periportal! 
infarcts are not seen centrolobularly, perhaps 
because spilling of bile from the rupture of 
canaliculi is insufficient to form such lakes, in 
contrast to the bile losses after destruction of the 
larger septal bile ducts. 

Pathogenesis of Liver Cell Necrosis in Chlorpromazine 
Jaundice. ‘The visible evidences of interlobular 
bile duct destruction in the two most severe Cases 
of this series lead to the assumption of similar 
damage to the generally invisible intralobular 
cholangioles. Damage to these structures has 
long been held to account for the phenomenon 
of intralobular cholestasis, a concept embodied 
in the term “‘cholangiolitis” [39]. Cholestasis 
appears centrolobularly regardless of the site of 
actual interference with bile flow | 4}. 

In electron microscopic studies of liver cell 
structure [47], bile canaliculi are seen to widen 
during bile stasis, and to become surrounded by 
a rich deposit of bile pigment. When pigment 
deposition exceeds a certain mass the adjacent 
liver cells become necrotic, and this is associated 
with or preceded by regurgitation of bile into 
the blood stream. Popper [42] describes a 
“*pericholangiolitis’” occurring as a response to 
regurgitation of bile from damaged cholangioles, 
or following established extrahepatic biliary 
obstruction, and resulting in liver cell damage. 
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The cytotoxic action of bile is well known [43]. 
It is both bacteriolytic and hemolytic, and has a 
detergent action which denatures proteins. 
Addition of bile to liver tissue zn vitro causes grave 
disturbances in intracellular functions, especially 
respiration [44]. We have ourselves produced the 


histologic appearance of feathery necrosis of 


liver cells simply by dipping one end of fresh 
biopsy specimens of the liver into gallbladder 
bile obtained at autopsy [45]. 

After experimental obstruction of extrahepatic 
bile ducts, liver cell necrosis is a constant and 
early effect, being found within an hour after 
obstruction, and followed by further necrosis and 
atrophy as well as regeneration of liver cells [46]. 
While in the rat the necrotic regions are 
periportal, in the cat necrosis develops mid- 
zonally or centrolobularly when its common bile 
duct is obstructed, and some animals show focal 
necroses which come and go in variable loca- 
tions within the lobules. Liver cell necrosis 
develops in one parabiotic animal when the 
common bile duct of its partner is ligated, so the 
effect is not dependent on hydromechanics [47]. 

However, while the action of retained bile may 
account for liver cell necrosis which appears as 
focal necroses, feathery necroses and _ bile 
necroses or bile infarcts, lesions which may be 
seen in uncomplicated extrahepatic biliary 
obstruction, an additional factor of primary 
hepatic cell damage in chlorpromazine jaundice 
must be postulated to account for the evidences 
of unicellular necroses seen centrolobularly 
which mimic, although mildly, the _histo- 
pathology seen in viral hepatitis. Such cell 
damage is presumably a direct result of the 
reaction of the liver cells to the drug or its 
metabolic products in susceptible individuals. 
The precise mechanism remains to be elucidated. 
The appearance of serum transaminase eleva- 
tions prior to jaundice in patients taking chlor- 
promazine [25] (as occurs also in viral hepatitis 
|48|) may further signify independent hepato- 
cellular damage. 

A third form of liver cell necrosis in chlor- 
promazine jaundice is directly attributable to 
the inflammatory cellular infiltration in the 
portal spaces, which in six of the nine patients 
broke through the terminal liver cell plates to 
invade the periportal lobular zones. Such inva- 
sions are seen to disrupt liver cell plates, 
isolating and destroying cells. This phenomenon 
is seen with exuberant portal inflammatory 
infiltrates of various causes [49]. 
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SUMMARY 


Nine patients with chlorpromazine jaundice 
were studied for periods varying from forty-three 
days (Case 8) to over three years (Case 1). 
Twenty-six needle biopsy specimens of the 
liver were obtained in these nine patients, vary- 
ing from one (Case 7) to five (Case 9) biopsy 
specimens per patient. The clinical, laboratory 
and histopathologic features are described in 
detail in case protocols. 

Although much less prominent than in viral 
hepatitis, necrosis of liver cells is found in 
chlorpromazine jaundice, notably in the centro- 
lobular zones adjacent to the evidences of 
cholestasis, and frequently also in periportal 
intralobular extensions of the portal exudate. It 
is accompanied and followed by intralobular 
liver cell regeneration, characterized both by 
multinucleation and by mitosis. The necrosis of 
liver cells is reflected in rises in serum glutamic- 
pyruvic transaminase, and to lesser degree in 
serum glutamic-oxaloacetic transaminase. The 
findings suggest that necrosis of liver cells 
(hepatitis) may play a more important role in 
the causation of chlorpromazine jaundice than 
is generally recognized. 

The disease histopathologically is of prolonged 
duration compared with the transitory symptom- 
atology. This duration is reflected in the labora- 
tory measurements, particularly in the serum 
alkaline phosphatase, and often in persisting 
eosinophilia. There was no evidence in these 
cases of the development of permanent residual 
damage or fibrosis in the liver, although a 
transient portal fibrosis was observed to follow 
resolution of the portal infiltrations. 

Disorganization and necrosis of interlobular 
bile ducts, followed by their regeneration, oc- 
curred in the two most severe cases of this series, 
suggesting extension of a destructive process ordi- 
narily limited to the intralobular cholangioles. 


Acknowledgment: Dr. Charles G. Hermann was 
consulted in the histopathologic studies. Photo- 
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istration Hospital, Topeka, Kansas. 


REFERENCES 


ZATUCHNI, J. and Mutter, G. Jaundice during 
chlorpromazine therapy. New England J. Med., 
251: 1003-1006, 1954. 

Movirt, E. R., Meyer, M. A., SNELL, A. M., GoLp- 
MAN, M. J., Gipson, J. R., SuLtivan, B. H., JR., 


728 


10. 


16. 


18. 


19. 


. Gotp, H.., 


Wesster, J. G. and Srone, R. B. Jaundice asso- 
ciated with the administration of chlorpromazine, 
SKF-2601A (thorazine). Report of three cases with 
biopsies of the liver. Gastroenterology, 28: 901-913, 
1955. 

Lemire, R. E. and Mircue.t, R. A. Regurgitation 
type of jaundice during prolonged therapy with 
chlorpromazine. Arch. Int. Med., 95: 840-845, 
1955. 

ROSENBERG, F. and W. 
Chlorpromazine (thorazine) hepatitis: report of 
three cases. Ann. Int. Med., 43: 745-757, 1955. 

ALBACETE, R., FAtia, L., REDoNnpo, O., BLATTNER, 
C. and Branco, F. L. La ictericia obstructiva 
intrahepatica secundaria al uso de la _ chlor- 
promazina. Arch. Hosp. univ., Habana, 7: 437-448, 
1955. 

Hopces, H. H. and LaZerte, G. D. Jaundice and 
agranulocytosis with fatality following chlor- 
promazine therapy. J. A. M. A., 158: 114-116, 
1955. 

Ke .sey, J. R., Jn., Mover, J. H., Brown, W. G. and 
Bennett, H. D. Chlorpromazine jaundice. 
Gastroenterology, 29: 865-876, 1955. 

Gryttinc, G. Toxic liver damage after largactil 
(chlorpromazine). Nord. med., 52: 1699-1701, 
1954. Abstracted in: J. A. M. A., 157: 1657, 1955. 

Sracey, C. H., Azima, H., Huestis, D. W., How- 
Lett, J. G. and HorrmMann, M. M. Jaundice oc- 
curring during the administration of chlor- 
promazine. Canad. M. A. J., 73: 386-392, 1955. 

Van Ommen, R. A. and Brown, C. H. Obstructive- 
type jaundice due to chlorpromazine (thorazine). 
J. A. M. A., 157: 321-325, 1955. 

Manaux, J. and VAnpecan, G. Ictére apres chlor- 
promazine, apparemment lié 4a une obstruction 
intrahépatique des canalicules biliaires. Acta clin 
belg., 10: 350-356, 1955. 

Linpsay, S. and SKAHEN, R. Jaundice during 
chlorpromazine (thorazine) therapy: histologic 
study of hepatic lesions in five patients. Arch. Path., 
61: 84-90, 1956. 

Srein, A. A. and Wricut, A. W. Hepatic pathology 
in jaundice due to chlorpromazine. /. A. M. A., 
161: 508-511, 1956. 

Gants, R. T. and SHapisu, W. R. Obstructive-like 
jaundice secondary to chlorpromazine therapy. 
U. S. Armed Forces M. J., 7: 727-733, 1956. 

MitrcHett, N. and Wirkinson, C. Liver damage 
following the use of chlorpromazine (thorazine). 
J. Nat. M. A., 48: 30-32, 1956. 

DeVore, J. K., DAuGuerty, C. and ScHNEIDER, 
E. M. The effect of chlorpromazine on hepatic 
function and morphology. Gastroenterology, 31: 391- 
398, 1956. 


. GampesciA, J., Impriciuia, J., GALAMAGA, P. and 


WINKELMAN, W. Jaundice associated with the 
administration of chlorpromazine. Gastroenterology, 
30, 735-751, 1956. 

Ex.uiortr, R. N., Scurut, A. H. and Marra, J. J. 
Fatal acute aseptic necrosis of the liver associated 
with chlorpromazine. Am. J. Psychiat., 112: 940, 
1955-1956. 

Wertuer, J. L. and Kore irz, B. I. Chlorpromazine 
jaundice. Analysis of twenty-two cases. Am. J. 


Med., 22: 351-366, 1957. 


20. 


21 


26. 


30. 


31. 


N 


36. 


Liver Cell Necrosis in Chlorpromazine Jaundice——Zelman 


Benitez, R. E., Kierscu, T. A., Casracno, J. and 
Goyette, E. M. Chlorpromazine jaundice. 
U. S. Armed Forces M. J., 8: 365-373, 1957. 


. SKROMAK, S. J., SCHREADER, C. J., O'NEILL, J. F 


and Ciccone, E. F. Observations of chlorproma- 
zine induced jaundice with continued use of the 
drug. Am. J. M. Sc., 234: 85-90, 1957. 

Myers, J. D., Orson, R. E., Lewis, J. H. 
Moran, |. J. Nanthomatous biliary cirrhosis fol- 
lowing chlorpromazine, with observations indicat- 

hyperpro- 


and 


ing overproduction of cholesterol, 
and the 


A. Am. Physicians, 


production of portal 
70: 243-261. 


thrombinemia, 
hypertension. 77. 
1957. 

Arias, I. M. and Zamcueck, N. 
ments in the understanding of chlorpromazine 
jaundice. Am. J. Gastroenterol., 28: 371-377, 1957. 

Kesscter, G., HALPERN, P. and Bropy, H. Serial 
serum glutamic oxalacetic transaminase (SGO'l 
and electrophoresis studies in thorazine-induced 
jaundice. J. Lab. & Clin. Med., 50: 250-256, 1957. 

Suay, H. and Siecet, H. Study of chlorpromazine 
jaundice, its mechanism and prevention. Special 
reference to alkaline phosphatase and 
glutamic oxalacetic transaminase. Gastroenterology, 
32: 571-591, 1957. 

GEBHART, W. F., VAN Omen, R. A., McCorMack, 
L. J. and Brown, C. H. Chlorpromazine jaundice 
Arch. Int. Med., 101: 1085-1093, 1958. 

BARTHOLOMEW, L. G., Cain, J. C., Frazier, S. H., 
M. C. Fourk, W. T., Soure, E. H.., 
FLeisHerR, G. A. and Owen, C. A., Jr. Effect 
of chlorpromazine on the liver. Gastroenterology, 
34: 1096-1107, 1958. 

Ropin, A. E. and Rozertson, D. M. Fatal toxic 
hepatitis following chlorpromazine therapy. Arch. 
Path., 66: 170-175, 1958. 

ZELMAN, S. Liver and spleen visualization by a sim- 
ple roentgen contrast method. Ann. Int. Med., 34 
466-478, 1951. 

CoLtweE LL, A. R., Jr. Occurrence of accumulation of 
fat in the liver and its relation to excess weight gain 
in patients convalescing from viral hepatitis. 
Ann. Int. Med., 41: 963-979, 1954. 

ZELMAN, S., Wana, C. C. and Appe.uHanz, I. Trans- 
aminases in serum and liver correlated with liver 
cell necrosis in needle aspiration biopsies. Am. J. 
M. Se., 237: 323-334, 1959. 

Popper, H., pe tA Hueraa, J., STEIGMANN, F. 
Stopki, M. ‘Turbidimetric gamma _ globulin 
determinations in hepatobiliary diseases. J. Lab. G 
Clin. Med., 35: 391-402, 1950. 

Ho uutster, L. E. Allergy to chlorpromazine mani- 
fested by jaundice. Am. J. Med., 23: 870-879, 1957. 

Popper, H. and ScHarrner, F. Agonal and post- 
mortal changes. In: Liver: Structure and Func- 
tion, pp. 173-175. New York, 1957. Blakiston 
Division, McGraw-Hill Book Co. 

Keer, T. C. and Smetana, H. F. Artefacts in liver 
biopsies. Am. J. Clin. Path., 20: 738-741, 1950. 
Wessrop, F. G., Scuirr, L., E. A., CLEVE- 

LAND, F. P. and Berman, J. R. Needle biopsy of 
the liver. mt. Experiences in the differential 
diagnosis of jaundice. Gastroenterology, 14: 56~-72, 
1950. 

Popper, H. and Scuarrner, F. Liver: Structure and 


Recent develop- 


serum 


and 


AMERICAN JOURNAL OF MEDICINE 


3. 
4 
6. 24. 
3. 
|_| 
9). 
27. 
|_| 
11. 28 
29. 
12. 
|_| 
|_| 
14. 
15. 
|__| 
33. 
34. 
55. 
|_| 
|| 
= 
37. 


NOVEMBER, 


Liver Cell Necrosis in Chlorpromazine Jaundice 


Function, pp. 203-204, 227. New York, 1957. 
Blakiston Division, McGraw-Hill Book Co. 
Popper, H. Anatomy of the intrahepatic biliary 
and the pathogenesis of intrahepatic 
cholestatic jaundice. Gastroenterology, 34: 1028 
1033, 1958. 
Popper, H. and Szanro, P. B. Intrahepatic cholesta- 
Gastroenterology, 31: 683-700, 


system 


sis (‘“‘cholangiolitis’ 
1956. 

Dupin, I. N. and Pererson, L. H. An explanation 
for the centrolobular localization of intrahepatic 
bile stasis in acute liver diseases. Am. J. M. Sc., 
236: 45-52, 1958. 

3RAUNSTEINER, H., FELLINGER, K. and PAKEscH, F 
Elektronenmikroskopische Beobachtungen an nor- 
malen Leberschnitten sowie nach Gallenstauung, 
Histamin- und Allylformiatvergiftung. Zéschr. ges. 
exper. Med., 121: 254-265, 1953. Cited by Cameron, 
R. [43]. 

Popper, H. Panel discussion. In: Hartman, F. W., 

Mateer, J. G. and Barron, J. 

Boston, 1957. Little, 


LoGrippo, G. A., 
Hepatitis Frontiers, p. 577 
grown & Co. 


1959 


43. 


44, 


45. 


1a 


Zelman 


CAMERON, R. Some problems of biliary cirrhosis. 
Brit. M. J., 1: 535-543, 1958. 

GrirFitHs, D. B. and Rees, K. R. Human liver 
metabolism. Brit. M. J., 2: 971-974, 1957. 

GraHAM, R. L. and S. Unpublished 
observation. 

CAMERON, G. R. and Hasan, S. M. Disturbances of 
structure and function in the liver as the result of 
biliary obstruction. J. Path. @ Bact., 75: 333-349, 
1958. 

Moore, R. A., Hetitman, L. M. and Jacostus, H. 
Effect of parabiosis on hepatic changes following 
obstruction of common bile duct in rats. Arch. 
Path., 34: 196-198, 1942. 

WroBLEWSKI, F., Jervis, G. and LaDug, J. S. The 
diagnostic, prognostic and epidemiologic signifi- 
cance of serum glutamic oxaloacetic transaminase 
SGO-T) alterations in acute hepatitis. Ann. Int. 
Med., 45: 782-800, 1956. 

Popper, H. and ScHAFFNER, F. Peripheral necrosis. 
In: Liver: Structure and Function, p. 211. 
New York, 1957. Blakiston Division, McGraw-Hill 
Book Co. 


|_| 
|| 
30) 46. 
4{) 
47 
4] 
48 
4? 49. 


A Familial Study in Idiopathic 


Hemochromatosis— 


T. H. BoTHwe Lt, m.p., I. CoHEN, m.B., O. L. ABRAHAMS, B.SC. and S. M. PEROLD, B.SC. 


Johannesburg, South Africa 


T is generally believed that the clinical mani- 
festations of idiopathic hemochromatosis 
reflect the tissue damage caused by excessive 
iron in the body [7]. Thus the liver, which is the 
chief reservoir, becomes cirrhotic and the heavy 
pancreatic deposits lead to diabetes in about 80 
per cent of subjects. In addition the skin be- 
comes pigmented. Cardiac involvement is not 
uncommon. 

Since iron overload occupies the central role 
in the pathogenesis of the disease, rational 
therapy is directed towards the removal of this 
iron by repeated venesections [2,3]. On this 
regimen iron is mobilised from stores to satisfy 
the increased needs of the erythroid marrow. 
Such therapy has caused amelioration of symp- 
toms and it seems probable that it will improve 
the prognosis of patients with the disease. 
However, the degree of improvement must 
depend on the amount of damage to the organ 
that has occurred prior to the start of treatment. 
The ideal subject for therapy would therefore 
be someone in whom excessive iron stores had 
not been present in sufficient quantities for a 
long enough period to cause irreversible tissue 
damage. Unfortunately these cases are difficult 
to diagnose as clinical manifestations are evident 
only when the iron has already led to consider- 
able pathologic changes. Since, however, there 
is growing evidence that idiopathic hemo- 
chromatosis may be a familial inborn error of 
metabolism [7] it is possible to detect a propor- 
tion of such cases by investigating relatives 
of patients with overt disease. Although reported 
examples of the fully developed clinical disease 
in relatives have been few, it has been shown that 
about 20 per cent have elevated serum iron 
levels [7,4]. 

The present paper records the results of such a 
survey. These findings have some bearing on the 


pathogenesis of the condition and also underline 
the practical importance of detailed familial 
studies in idiopathic hemochromatosis. 


METHODS 


Fifty-two immediate relatives (i.e., parents, siblings 
and children) of six patients with idiopathic hemo- 
chromatosis were investigated. The six patients were 
all subjects in whom the disease had been confirmed 
histologically. In five it was proved at autopsy and in 
one by liver biopsy. 

Each of the relatives was examined clinically, and 
fasting serum iron estimations were made by the 
method of Bothwell and Mallett [5] in all except five 
young children. In this laboratory the average normal! 
figures for serum iron are 114 wg. 100 ml. for males 
and 104 ypwg./100 ml. for females. Although values 
above 150 ywg./100 ml. have been found in some 
healthy subjects they have not been constantly raised 
on repeated testing. In the present study results above 
150 wg./100 ml. were therefore regarded as abnormal 
only when present on two or more successive occasions 
In addition the unsaturated iron-binding capacity 
was estimated in about half the subjects, using the 
technic of Rath and Finch [6]. When possible, liver 
biopsies were performed in relatives showing per- 
sistently raised serum iron levels. Sections of these 
biopsy specimens were stained with hematoxylin and 
eosin, and with Prussian blue by Dry’s method |7| 


RESULTS 


The salient clinical features of propositi and 
affected relatives are recorded in the family 
reports which follow. These reports also include 
the relevant biochemical abnormalities and, in 
most instances, the results of liver biopsy. (Figs. 
1 and 2.) 

Family A. The propositus was a woman who 
had been followed for several years as an estab- 
lished case of hemochromatosis prior to her death 
at the age of fifty-eight years. She finally died following 
a hematemesis. 


*From the Department of Medicine and the Department of Pathology and Microbiology, University of the 
Witwatersrand, Medical School, Johannesburg, South Africa. 
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Fic. 3. Family D. Liver biopsy specimen from a twenty- 
eight year old woman. Hemosiderin granules are present 
in parenchymal cells. The portal tracts (not shown in 
figure) show round cell infiltration and slightly increased 
fibrosis. Perl’s stain. Original magnification X 120. 


The husband and three children were examined. 
The only abnormalities detected were in a daughter, 
aged twenty-two years, who had a firm two-finger 
hepatomegaly, a raised serum iron level and a reduced 
unsaturated iron-binding capacity. No pigmentation 
of the skin was noted. Menstruation was normal. She 
refused further investigation. 


Family B. The propositus was a young man in 
whom diabetes developed. He subsequently died in 
cardiac failure at the age of nineteen years. 

The parents and an only brother were examined. 
All appeared clinically normal but the mother, who 
was forty-eight years old, had a serum iron level above 
200 yg./100 ml. on three separate occasions over a 
period of eight months. A hysterectomy had been 
performed three years previously for menorrhagia of 
several years’ duration. Liver function tests were 
normal as was the blood count (hemoglobin 14.5 gm. 
100 ml.). Finally a liver biopsy was performed. No 
abnormalities in the liver were found. Venesections 
were then started at three weekly intervals. After 
approximately 1,200 mg. iron had been removed in 
this way the hemoglobin level was 12.5 gm./100 ml. 
and the serum iron level was 35 wg./100 ml. At this 
stage venesections were discontinued. 


Family C. The propositus was a forty year old man 
with diabetes, pigmentation of the skin and testicular 
atrophy. A diagnosis of hemochromatosis had been 
established by liver biopsy several years previously. 
At the time his relatives were studied about 35 gm. 
iron had already been removed from the patient by 
phlebotomy. 

The parents and two sisters were examined. One 
sister was known to have acute intermittent porphyria 
but showed no evidence of iron excess. The only other 
abnormalities were found in the father who had a firm 
hepatomegaly and a high serum iron level. In view of 
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Fic. 4. Family E. Liver biopsy specimen from a forty-nine 
year old woman. There is marked peripheral fatty 
change and fine hemosiderin granules are present in 
parenchymal cells. The portal tracts show no increased 
fibrosis. Perl’s stain. Original magnification X 240. 


his age and apparent good health no further tests were 
carried out. 


Family D. The propositus was a young man, aged 
twenty-one years, who succumbed to the cardiac 
complications of the disease. Full details of this pa- 
tient, including radioiron data, have been recorded 
elsewhere [8,9]. 

The patient’s parents and two siblings were ex- 
amined. The brother was normal but the sister showed 
classic clinical features of the disease with pigmenta- 
tion of the skin, endocrine changes and cardiac signs. 
The diagnosis was confirmed by liver biopsy. (Fig. 3.) 
In spite of energetic therapy she died at the age of 
twenty-eight years in gross congestive failure. (The 
clinical features of this patient have also been de- 
scribed previously [70].) The father appeared normal 
but the mother was found to be a diabetic of several 
years standing whose diabetes was adequately con- 
trolled on 20 units of protamine zinc insulin daily. In 
addition she had a two-finger hepatomegaly. In 
view of these findings a biopsy specimen of the liver 
was obtained, in spite of the fact that the serum iron 
level was persistently normal. Histologically the sec- 
tions appeared normal with no evidence of excessive 


iron deposits. 


Family E. The propositus was a forty-six year old 
man in whom cardiac failure developed. In addition 
there was pigmentation of the skin and a three-finger 
hepatomegaly, but no diabetes. The diagnosis of 
idiopathic hemochromatosis was supported by skin 
biopsy findings. He died suddenly several months 
after the onset of symptoms, and at autopsy showed the 
typical features of the disease. 

The mother was examined and appeared normal. 
The father was reported to have died at the age of 
forty-two years from “‘acute heart failure’? but un- 
fortunately no further details were available. In 
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Fic. 5. Family E. Liver biopsy specimen from a forty 
year old woman. Scattered foci of liver cells contain fine 
hemosiderin granules. The histology is otherwise normal. 
Perl’s stain. Original magnification X 240. 


addition a brother had been killed in an accident at 
the age of thirty. All the other seven siblings were 
investigated. Of these only two, a brother and sister, 
were completely normal. All the remaining siblings 
showed raised serum iron levels, reduced unsaturated 
iron-binding capacities and abnormal findings on liver 
biopsy. 

The eldest was a forty-nine year old woman, with 
three children, the youngest of whom was eight years 
old. A hysterectomy had subsequently been carried 
out because of menorrhagia. On examination there 
was a suggestion of pigmentation of the skin and a one- 
finger hepatomegaly. The liver biopsy showed 
scattered deposits of hemosiderin confined to paren- 
chymal cells and well marked fatty infiltration. (Fig. 
4.) There was no increased fibrosis of the portal tract. 
Liver function tests and a glucose tolerance curve 
were within normal limits. 

The other affected sister was a forty year old woman 
with three adolescent children, who was clinically 
normal. In view of the serum iron findings a biopsy 
specimen of the liver was obtained. Fine granules of 
hemosiderin were present in parenchymal cells but 
the histologic findings were otherwise normal. (Fig. 5.) 

The eldest affected brother was forty-two years old. 
He gave a history of having suffered from dyspnea on 
effort for the previous six months. On examination he 
was found to be in mild congestive failure with 
cardiomegaly and a gallop rhythm. There was gen- 
eralised slaty grey pigmentation and a three-finger 
firm hepatomegaly. The glucose tolerance was nor- 
mal. A biopsy specimen of the liver showed the typical 
features of idiopathic hemochromatosis with a well 
marked monolobular cirrhosis and extensive iron 
deposits. (Fig. 6.) 

Another brother, aged thirty-seven years, gave a 
history of an excessive alcohol intake but otherwise 
appeared to be normal. A liver biopsy showed finely 
dispersed hemosiderin throughout the liver cells but 
there was no increase in fibrous tissue. (Fig. 7.) 


Fic. 6. Family E. Liver biopsy specimen from a forty-two 
year old man. Coarse hemosiderin granules are present 
in the parenchymal cells and also in the Kupffer cells and 
portal tracts. There is well marked fibrosis of the portal 
tracts with linkage of adjacent tracts. Areas of nodular 
regeneration are present. Perl’s stain. Original magnifica- 
tion X 150. 


The last affected brother was thirty-five years old, 
with no subjective complaints. On examination there 
was some generalised pigmentation with a one-finger 
hepatomegaly. Liver biopsy showed massive iron 
deposits with early portal fibrosis. (Fig. 8.) 

Seventeen members of the third generation of the 
family were examined. All were clinically normal but 
a daughter and son « an affected female, aged fifteen 
and sixteen years, respectively, showed serum iron 
levels persistently between 150 and 200 yg./100 ml. 
Sections from liver biopsy specimens were, however, 
quite normal. The daughter was subsequently 
venesected weekly until the hemoglobin level had 
fallen to 9.0 gm./100 ml. At this stage approximately 
1500 mg. iron had been removed. 


Family F. The propositus, a yound woman who 
died at the age of twenty-eight in cardiac failure, has 
been fully described elsewhere [//]. Both parents 
appeared to be healthy although the mother, who 
had given birth to fourteen full term infants, com- 
plained of menorrhagia. Her serum iron level was 
only 29 ywg./100 ml. but she did not appear to be 
anemic. A possibly significant point in the family 
history was the fact that a brother of the mother had 
died from diabetes at the age of sixty-two years. 

Two of the patients’ siblings were stillborn and a 
sister had died at the age of twenty-six years from a 
“bleeding disorder.”’ The remaining ten siblings were 
all examined. One brother, aged twenty-four years, 
was found to be under treatment elsewhere for fully 
developed hemochromatosis. The salient features were 
pigmentation of the skin, diabetes and pituitary 
infantilism. A biopsy specimen of the liver showed the 
characteristic features of the disease. (Fig. 9.) He 
subsequently died in heart failure. Another brother, 
aged twenty years, in apparently good health, showed 
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7. Family E. Liver biopsy specimen from a thirty- 
seven year old man. There are fine hemosiderin granules 
in parenchymal cells. The liver histology is otherwise 
normal. Perl’s stain. Original magnification X 600. 


some increased pigmentation, a two-finger hepato- 
megaly and a raised serum iron level. A liver biopsy 
specimen showed heavy deposits of iron in hepatic 
cells with some bands of fibrosis in the portal tracts. 
(Fig. 10.) Further investigations revealed apparently 
normal endocrine, hepatic and cardiac function. 


COMMENTS 


It seems probable that the clinical manifesta- 
tions of idiopathic hemochromatosis are the end 
result of tissue damage caused by excessive iron 
deposits within the body. To understand how 
such a situation arises it is first necessary to 
consider some quantitative aspects of iron bal- 
ance in the normal subject. In an adult male 
there is about 3 to 4 gm. iron, of which 60 to 70 
per cent is in hemoglobin and about 25 per cent 
in stores. The accumulation of this iron from 


Fic. 9. Family F. Liver biopsy specimen from a twenty- 
four year old man. Heavy deposits of hemosiderin are 
present in parenchymal cells and small amounts are 
also present in Kupffer cells and portal tracts. There is a 
moderate degree of portal fibrosis. Perl’s stain. Original 
magnification X 150. 
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year old man. Fine and coarse hemosiderin granules are 
present, chiefly in parenchymal cells but also in Kupffer 
cells and in the portal tracts. There is a slight increase in 
portal fibrosis. Perl’s stain. Original magnification 
150. 


infancy to adulthood implies a net daily gain of 
between 0.35 and 0.6 mg. over this period [72]. 
Thereafter the balance in the male remains more 
or less constant. Only about 0.6 mg. iron is 
excreted per day and this loss is balanced by the 
absorption of a similar quantity from the gut 
[72]. In the absence of blood loss the body has 
little capacity to alter the excretion rate of iron 
so that when absorption from the gut is increased 
most of the excess iron is retained within the 
body. Thus a positive balance of as little as 3 to 4 
mg. per day over a period of fifty years will lead 
to an accumulation of about 50 gm. of iron 
within the body. From this it is apparent that 
relatively minor alterations in the absorptive 
rate of the male can eventually lead to the mas- 


Fic. 10. Family F. Liver biopsy specimen from a twenty 
year old man. Fine and coarse hemosiderin granules are 
present in parenchymal cells and to a lesser extent in the 
portal tracts and Kupffer cells. The portal tracts show a 
moderate increase in fibrosis with infiltration by lympho- 
cytes, histiocytes and polymorphonuclear leukocytes. 
Perl’s stain. Original magnification X 190. 
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sive accumulation of iron (30 to 60 gm.) found in 
idiopathic hemochromatosis at the time when 
clinical symptoms occur. In the female, however, 
it is more difficult to establish a positive iron 
balance since there are the normal losses incurred 
by menstruation, pregnancies and _ lactation. 
Such losses, which probably total between 10 
and 15 gm. iron over the average productive 
life, offer at least a partial explanation for the 


much lower incidence and the delayed onset of 


the full blown disease in females | 7]. 

Although the clinical features of idiopathic 
hemochromatosis are relatively characteristic, 
these only occur at a time when excessive iron 
has already led to extensive tissue damage, and 
diagnosis is more difficult in that long latent 
period when iron is steadily accumulating in the 
body. Some affected individuals can, however, 
be detected in the preclinical phase of the disease 
by other means. It is known that iron overload is 
usually associated with a rise in the serum iron 
level and this has proved a useful screening 
procedure [7,4]. In the present study serum iron 
estimations were carried out on the immediate 
relatives of patients with idiopathic hemo- 
chromatosis and liver biopsy specimens were 
obtained in most of those with raised levels. 

Relatives were chosen as test subjects because 
there is some evidence that, although most cases 
of idiopathic hemochromatosis are found spo- 
radically, the disease may be a familial disorder 
[7]. The true incidence is difficult to assess since 
little attention has been paid to this aspect of the 
disease. Finch and Finch, who recently reviewed 
787 histologically proved cases of hemo- 
chromatosis reported in the last twenty years, 
were able to find only eleven instances in which 
two or more members of the same family were 
definitely shown to be suffering from the disease 
[7]. It is, however, doubtful, whether these 
figures are a true reflection of the familial 


incidence since there are also a number of 


instances in which suggestive clinical findings 
or raised serum iron levels have been described 
in relatives [7]. All except one of these reports 
[73] have recently been extensively reviewed by 
Boulin and Bamberger [74] and by Pirart and 
Gatez [75]. Unfortunately an analysis of the 
various findings is fraught with difficulty as the 
criteria for diagnosis have not always been 
adequate. For example, although the families 
of thirty-two patients with this disorder appear 
to have been examined in some detail, only about 
half of the original cases were proved histo- 
logically. In spite of these shortcomings the 


evidence which is available fits in well with the 
concept of idiopathic hemochromatosis as a 
familial disorder. 

In the studies on thirty-two families which 
have been reported in the literature, twenty-six 
parents were examined. Of these, one was stated 
to have proved hemochromatosis, five showed 
clinical evidence of the fully developed disease, 
two were regarded as subclinical, three were 
diabetic and one had hepatomegaly. In no in- 
stance did more than one parent show suggestive 
findings. 

The results of examination of 107 siblings were 
even more impressive. There were nine cases 
proved histologically, twenty-five in whom a 
firm clinical diagnosis was made, and an addi- 
tional six who were thought to be probable exam- 
ples of the disease. In addition, ten subjects 
had raised serum iron levels, six were diabetic, 
seven had hepatomegaly and one was suffering 
from carcinoma of the liver. There was thus 
some evidence that about half the siblings were 
affected in varying degrees. 

In the present investigation 
mediate relatives of six patients were examined. 
The most striking findings were in siblings. Of 
nineteen investigated, three were found to be 
suffering from the clinical disease and another 
five showed varying degrees of iron excess on 
liver biopsy. The incidence of affected siblings 
may be even higher than these figures suggest 
since six of the subjects were under the age ol 
twenty years and thus may yet exhibit manifesta- 
tions at a later date. The significance of the 
findings in parents and children was more 
difficult to assess since there was no example of 
the fully developed disease in a parent and child. 
There was, however, some evidence to support 
a hereditary factor. In family B the mother 
showed a persistently raised serum iron level 
but the liver biopsy was normal. She gave a 
history of menorrhagia for many years and it 
seemed probable that the expression of her 
metabolic abnormality had been modified by 
continued blood loss. In family C the father had 
hepatomegaly and a raised serum iron level but 
could not be investigated further. It was possible 
to examine the children of affected persons in 
only two families. In family A there were three 
children. One of the daughters, aged twenty-two 
years, had a high serum iron level and hepato- 
megaly but refused further investigation. In 
family F most of the children were very young 
and appeared normal. However, two adolescent 
children of an affected female had raised serum 


fifty-two im- 
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iron levels. In both the liver biopsy findings were 
normal. 

Although these results are not sufficiently 
complete to permit firm conclusions, they do 
allow for some speculation as to a_ possible 
genetic linkage in idiopathic hemochromatosis. 
In two of the five families in which parents were 
examined there was some evidence that one 
parent in each family was affected. In a third 
family the mother was diabetic but otherwise 
normal. In a fourth family the mother, who suf- 
fered from menorrhagia and had given birth 
to fourteen full term infants, appeared healthy 
but her brother had died previously from 
diabetes. The significance of these latter findings 
is difficult to evaluate. (It should, however, be 
noted that although the diabetes which occurs in 
idiopathic hemochromatosis is almost certainly 
due to iron deposits in the pancreas, a higher 
incidence of diabetes in otherwise unaffected 
relatives has been noted previously [74]. In 
addition, it has been possible to increase iron 
absorption experimentally by ligating the 
pancreatic ducts {/6] and by damaging the 
pancreas [/7]}). In the last family the mother was 
normal but the father had succumbed previously 
to heart failure at a young age and may possibly 
have suffered from the disease. All this evidence 
is at least compatible with the idea that a parent 
in each of the families examined was suspect in 
one way or another. 

In siblings the findings were much more con- 
crete, since about 50 per cent of those over the 
age of twenty years showed histologic evidence 
of varying degrees of iron overload. Finally, 
there was suggestive evidence that three chil- 
dren of two affected parents were suffering from 
the metabolic defect. These data therefore fit 
in well with the concept that idiopathic hemo- 
chromatosis is a familial disorder, and they lend 
some support to Neel and Schull’s thesis that it is 
due to an autosomal gene of incomplete pene- 
trance which is transmitted as a Mendelian 
dominant [78]. Whether, in fact, the penetrance 
is incomplete is difficult to evaluate from the 
available data. The present findings would also 
be compatible with a more complete degree of 
penetrance but a variable expressivity. The 
resolution of this problem will be possible only 
when the nature of the fundamental biochemical 
defect is discovered. Meanwhile it would be 
helpful to have data on the rate of absorption of 
iron from food in seemingly unaffected parents, 
and to know whether or not the apparently 
higher incidence of diabetes in relatives, unac- 
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companied by iron excess, has any significance. 

The possibility that common environmental 
factors, such as unusual eating habits, might 
explain the present findings seems hardly tenable 
since affected siblings had been living in different 
localities for long periods prior to the study. 
Nevertheless it is probable that the clinical 
expression of the disease in subjects with a similar 
degree of absorptive defect can be modified by 
other factors, such as the amount of iron in the 
diet and the amount of iron loss from the body, 
e.g., menstruation and pregnancy. In addition, 
many workers have noted the higher incidence 
of alcoholism (+30 per cent) in patients with 
the clinical disease [7]. Whether such an abnormal 
diet increases iron absorption or potentiates 
damage to the liver and thus accelerates the on- 
set of the symptomatic stage of the disease is not 
known. However, the fact that no example of 
the fully developed disease in different genera- 
tions was found in the present series cannot be 
explained on environmental factors alone and 
seems rather to represent a variability in expres- 
sivity of the abnormal gene. On the other hand 
the severity of the metabolic defect in affected 
members of the same generation is remarkably 
constant. Thus in two of the present families 
there were five affected siblings, all of whom 
showed severe involvement in the third decade 
of life. In a third family four brothers appeared 
to have an absorptive defect of about the same 
intensity. In this family two sisters were also 
probably affected to a similar degree but the 
iron stores were not as large. This difference 
could well be explained by the ameloriating 
effects of blood loss via menstruation. 

A surprising finding was the poor correlation 
between the raised serum iron levels and the 
degree of iron overload as judged by liver biopsy 
findings. In subjects with a high serum iron the 
hepatic histology ranged from normal to the 
changes of fully developed idiopathic hemo- 
chromatosis. In subjects with normal biopsy 
findings it was thought that there might be still 
some increase in non-stainable iron in the 
liver but the response to venesection showed lit- 
tle if any difference from normal. Although the 
biologic significance of a high serum iron level in 
subjects with normal iron stores is not clear, it 
could be a reflection of an abnormal gradient 
between the iron in cells and plasma. Whatever 
the explanation it is obvious that a raised serum 
iron level is not of itself a good indication of the 
degree of iron overload. In most instances the 
total iron-binding capacity was also measured. 
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Although the mean value in affected relatives 
was somewhat reduced (285 yug./100 ml.), the 
results were not definite enough to be useful 
diagnostically. 


For a better understanding of the amount of 


excess iron in relatives with high serum iron 
levels, liver biopsy was extremely helpful. Using 
the technic it was possible to demonstrate the 
various phases in development. In the early 


stages the iron was found as discrete granules of 


hemosiderin in hepatic cells, either finely dis- 
persed throughout the liver lobules or in focal 
scattered areas. With greater quantities, the iron 
aggregated together into coarser masses and was 
uniformly distributed throughout the lobules. 
With marked iron excess there was a slight 
to moderate increase in fibrosis of the portal 
tract but a true monolobular cirrhosis was seen 
only in association with the fully developed 
clinical disease. 

Although idiopathic hemochromatosis is a 
relatively rare disorder it is probable that famil- 
ial studies of the present type would uncover a 
considerable number of affected indivduals, 
especially in siblings of patients suffering from 
the disease. The detection of affected subjects 
in the preclinical phase of idiopathic hemo- 
chromatosis is of some practical importance since 
the excess iron can be removed by repeated 
venesections [2,3]. The rigorous use of such 
therapy should prevent or arrest the develop- 
ment of tissue damage in such _ individuals 


[79,20]. 
SUMMARY 


Fifty-two immediate relatives of six patients 
suffering from idiopathic hemochromatosis were 
examined. In eleven subjects with raised serum 
iron levels three were found to have the fully 
developed disease while five others showed 
varying degrees of iron excess on liver biopsy. 

The present results support the concept that 
idiopathic hemochromatosis is a familial dis- 
order in which the absorption of excessive 
amounts of iron from the gut eventually leads to 
massive accumulation of iron within the body. 
The disorder is probably the result of an auto- 
somal genetic defect of incomplete penetrance 
and/or variable expressivity which is transmitted 
as a Mendelian dominant. 

The practical value of familial studies in idio- 
pathic hemochromatosis is stressed since affected 
persons can in this way be detected and treated 
in the preclinical phase of the disease. 


Acknowledgment: We are indebted to Professor 
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SITTACOSIS or ornithosis is one of the few in- 

fectious diseases increasing in frequency of 
occurrence. The number of reported cases in 
1956 was 508, as compared to 278 in 1955, an 
increase of 90 per cent [7]. This increased inci- 
dence has been due largely to the marked 
increase in the number of psittacine birds being 
imported and raised, and utilized as household 
pets. In Texas the transmission of the infection 
from domestic fowl has become a problem of 
some proportion. Between 1948 and 1952 there 
were five outbreaks among poultry workers, with 
clinical illnesses in 196 persons and seven deaths 
2|. From 1952 to 1954 there were 264 additional 
cases, occurring primarily in persons picking and 
dressing turkeys [2]. The disease in human beings 
has been contracted from other non-psittacine 
birds, including pigeons, chickens, ducks, pheas- 
ants, and even the lowly “road runner”’’ [2]. 

Psittacosis varies widely in its clinical mani- 
festations. The incubation period usually is 
stated as varying from seven to fifteen days, but 
an incubation period of from thirty to thirty-nine 
days has been suspected. In the 1951 Giddings 
fowl-borne outbreak the incubation period in 
17 per cent of cases was from five to sixteen 
days, the mean being eight days. The shorter 
incubation periods occurred in workers in the 
picking room, presumably because of heavier 
exposure to infected particles [2]. 

The virus of psittacosis is present in the blood, 
tissues and discharge of infected birds. It is 
usually transmitted by the inhalation of dried 
excreta of the bird but may also be contracted 
by handling infected tissue and, rarely, through 
bites. While most diseases transmitted from 
animal to man are not easily transmissible from 
man to man, well documented cases of man to 
man transmission of psittacosis have been re- 


Texas 


ported. The classic example is the 1943 Loui- 
siana epidemic in which eighteen persons con- 
tracted the disease directly or indirectly from 
one patient [3]. There were eight deaths in the 
epidemic and all fatal infections transmitted 
from human to human occurred among those 
exposed to sick persons within forty-eight hours 
prior to death. There was no spread from non- 
fatal cases. There are other isolated examples 
of the disease being contracted from other hu- 
man beings but in most epidemics this has been 
rare [4,5]. There have been no proved cases of 
transmission by this route in the Texas epi- 
demics [6]. 

Psittacosis is apparently quite rare in children 
under ten years of age. Only six such cases have 
been reported, four in England, one in California 
and one in Germany [7]. 

The disease may be transmitted by healthy 
birds acting as carriers of the psittacosis virus, 
but generally the attack rate and the severity of 
the illness is related to the inoculating dose [8]. 
Thus birds having active infections are more 
likely to transmit the disease than asymptomatic 
Carriers. 

The severity of psittacosis varies a great deal 
from a very mild and transient influenza-like 
illness to an abruptly beginning illness with high 
fever, severe headache, non-productive cough, 
progressing in some cases to delirium and death. 
In an occasional case the onset is gradual and 
insidious. It is generally believed that most pa- 
tients with the disease are quite sick, with chilly 
sensations, fever, severe headache, myalgia, 
nausea and vomiting. There is reason to doubt 
that the severe form represents the typical case, 
but nevertheless it does represent the problem 
case. The usual course of the severe infection is 
that of acute onset of fever, between 103° to 


* From the Ben Taub Infectious Disease Research Laboratory, Jefferson Davis Hospital and the Departments of Internal 
Medicine and Pathology, Baylor University College of Medicine, Houston, Texas. 
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105°r., remaining high for seven to ten days, then 
declining by lysis during the second or third 
week. Characteristically there is a_ relative 
bradycardia. 

In birds, the primary sites of the disease are 
the liver, spleen and pericardium. In human 
beings, the lung is the organ most consistently 
involved although occasional patients exhibit no 
clinical or roentgenographic evidence of pneu- 
monia. As is true of the other viral forms of 
pneumonia, the usual physical findings are not 
obvious during the first few days of fever. Even 
changes of the pneumonia as seen in the x-ray 
films may not appear until later in the course of 
the illness. The sputum is quite scanty and 
increases in severe illnesses and during the stage 
of resolution. [t is non-purulent and mucoid 
in character. Of particular clinical interest is the 
relatively inconspicuous cough, in contrast to the 
severe cough so characteristic of most other forms 
of viral pneumonia. While some patients com- 
plain of pain or soreness in the chest, true 
pleuritis is quite rare. This is surprising in view of 
the polyserositis of the disease in birds. Spleno- 
megaly is sometimes noted for a few days toward 
the end of the first week of illness. This is more 
common in those patients with serious illnesses. 
Signs and symptoms of pulmonary insufficiency 
are seen only in the most severe cases. 

The leukocyte count in psittacosis is usually 
low, but occasionally is slightly above the normal 
range. The most helpful laboratory aid in the 
diagnosis of the disease is the rising titer of com- 
plement-fixing antibodies. These antibodies are 
usually demonstrable during the second week of 
the disease but in some cases there may be 
a delay of three or four weeks. This is especially 
likely to occur if patients have had suppressive 
antibiotic treatment early in the illness. 

It is quite difficult to estimate accurately the 
mortality rate in psittacosis. It has been reported 
to be from 10 to 40 per cent. This figure is 
undoubtedly exaggerated by the recognition of 
the disease primarily in epidemics and in the 
seriously ill sporadic patient. There is evidence, 
however, of increased severity of the disease in 
persons above the age of forty. 

Both experimental and clinical evidence indi- 
cates that the tetracycline group of antibiotics 
exert a suppressive effect upon the psittacosis 
virus. Since these drugs are not usually virucidal 
in this disease therapy must be begun early and 
continued for two to three weeks to have optimal 
effect. 


It is surprising that in view of the reported 
mortality of psittacosis there is such a paucity 
of information regarding the pathology of this 
disease in human beings. The most profound 
lesions in man as in other mammals are char- 
acteristically those produced in the lungs. In less 
typical cases, but usually in those patients 
presenting more severe Clinical signs, the liver, 
spleen and rarely the brain (leptomeninges) 
show the specific lesions in profusion. In these 
patients the pathology at autopsy may closely 
resemble the disease as seen in birds. 

The pulmonary lesion is a lobular interstitial! 
pneumonitis. This lesion commences at the 
hilum, extends to the periphery, and appears 
eventually to be dominant in the dependent 
lobes and segments. It is not usually accom- 
panied by secondary bacterial invasion [9]. At 
first there is a tremendous outpouring of fluid 
from capillary vessels, filling alveoli and dis- 
tending interstitiae. Occasionally this exudate, 
which is usually very rich in fibrin, is accom- 
panied by small hemorrhages from damaged 
capillaries. Polymorphonuclear leukocytes occur 
in the fluid exudate early, but disappear and are 
not usually found in the exudate in later stages of 
the disease. Dominant in the exudate usually 
encountered in the autopsied cases are large 
numbers of mononuclear histiocytes in the 
alveoli and interstitial spaces; there is an ac- 
companying proliferation and considerable des- 
quamation of alveolar lining cells. Few to 
moderate numbers of lymphocytes and some 
plasma cells are seen in the exudate later. A close 
search will not infrequently result in the finding 
of intracytoplasmic elementary granules or 
inclusions of coccobacillary form in the large 
mononuclear cells. Frequently parasitized cells 
will have a ballooned cytoplasm and nucleus. 
The inclusions are not specific for psittacosis as 
demonstrated by electron microscopy | /0}. 

The trachea and major and minor bronchi 
participate in the inflammatory process, and 
Forbus [77] was impressed by the interstitial 
mononuclear reaction in the bronchus as in the 
alveolar walls. The dilated peribronchial lym- 
phatics, swollen mucus-secreting glands, inter- 
stitial tissues heavily infiltrated with mono- 
nuclear cells, and proliferative and degenerative 
changes in bronchial epithelium with associated 
minute ulcerations of the mucosa reflect the 
severity of the reaction here. The accompanying 
thick, blood-stained, gelatinous, viscid plugs 
of mucus that fill the major and minor bronchi 


AMERICAN JOURNAL OF MEDICINE 


Psittacosis—Yow et al. 741 


are very striking when one considers the clinical 
features of anoxia. Even at autopsy these 
mucous plugs are difficult to dislodge. Some 
workers have not been so impressed with these 
bronchial changes [72,74] while others have 
commented on their severity and occurrence in 
“chronic” cases [75]. Frequently one finds foci 
of necrosis in the more affected areas of the lungs. 
These will not infrequently be associated with 
minute platelet-like thrombi of alveolar capil- 
laries. Such areas may have increased numbers 
of polymorphs and red blood cells within and 
about them. 

The affected areas of the lungs become con- 
solidated, but with a rubbery gelatinous con- 
sistency that is almost pathognomonic of the 
nature of the process. There is much less 
resistance to the cutting knife edge than in lobar 
pneumonia, and characteristically the affected 
areas of the lung are remarkably free of oozing 
of fluid, while blood in the vessels of the lung 
presents an odd “‘inspissated”’ appearance. The 
sharply outlined zones of demarcation of in- 
volved and uninvolved lobules of lung recorded 
by Binford and Hauser [72] are not generally 
described in reports but have been noted by us, 
as has the occasional groupings of air or serum- 
filled alveoli in otherwise consolidated areas. 

The pulmonary inflammation is imitated in 
the hilar lymph nodes where large numbers of 
swollen mononuclear macrophages distend the 
afferent lymphatic sinuses. Mild to moderate 
proliferative changes are found in the germinal 
centers. The lymph nodes are usually very 
swollen, edematous and rubbery. 

These pulmonary and hilar lymph 
changes do not appear to differ significantly on 
histological grounds alone from the pneumonitis 
of influenzal pneumonia or from published 
descriptions of other viral or rickettsial pneu- 
monias; indeed they have been described follow- 
ing experimental introduction into the lung of a 
variety of toxic substances [77]. 

In the spleen the gross and microscopic fea- 
tures are those of acute splenic tumor; a mild 
reticuloendothelial proliferation may occur, and 
in some cases focal necroses have been described. 
Parasitism of splenic histiocytes has also been 
described. 

Changes in the liver [77,79] characteristic of 
the condition are those of a ‘“‘non-specific reac- 
tive hepatitis’ in nature, and are confined 
usually to intralobular focal necroses of liver 
cells; the degenerate cells are surrounded by 
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hyperchromatic swollen Kupffer cells, occasional 
lymphocytes, and rare polymorphonuclear leuko- 
cytes; Kupffer cell hyperplasia is noted fre- 
quently throughout the liver, often with 
erythrophagocytosis and cytophagocytosis, and 
not infrequently cellular parasitism of the 
Kupffer cells by the psittacosis elementary bodies 
has been reported. A variable mononuclear cell 
increase in the portal tracts and a mild degree 
of fat accumulation in liver cells have been 
described also. 

The cardiovascular system also may be in- 
volved in psittacosis. At autopsy, changes de- 
scribed include dilatation of the right side of 
the heart, hypertrophy of cardiac muscle, 
cloudy swelling and fatty degeneration of the 
myocardium, interstitial edema, interstitial in- 
filtration with plasma cells and lymphocytes, 
and subendocardial hemorrhages especially 
in the region of the mitral, aortic and bicuspid 
valves. Interstitial myocarditis has been ob- 
served in a fatal case in a child. There may be 
signs of general vascular damage as manifested 
by hemorrhage from the nose and cutaneous 
petechiae [73]. 

Occasional to many hyaline glomerular 
capillary occlusions have been described in the 
kidneys [72]. Most patients have been reported 
to have had albuminuria. 

Various reports [76-78] have described a 
macrophagic and fibrinous or _ gelatinous 
arachnoiditis about the Sylvian fissures in the 
brain and medial portions of the cerebral 
hemispheres, but usually no demyelinization nor 
neuronal! degenerative changes have been noted. 
Walton [77] reported intracytoplasmic ele- 
mentary bodies in macrophages in meningeal 
exudate in one patient presenting severe signs 
in the central nervous system. 

In September 1946 two outbreaks of psittaco- 
sis occurred among employees of two poultry 
packing plants in Houston. There were twenty 
employees in each plant involved in processing 
and shipment of turkeys from a single farm in 
Waller, Texas. A detailed epidemiologic study is 
being reported elsewhere [20], but among the 
forty workers there were twenty-four patients 
with clinical and laboratory evidence of psit- 
tacosis and an additional group of three patients 
with increasing titers of complement-fixing 
antibodies without clinical evidence of infection. 

Of the twenty-four patients with clinical ill- 
nesses, twenty were followed as out-patients and 
four were hospitalized. All but two of the patients 
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had relatively mild illness which either subsided 
spontaneously or responded promptly to tetra- 
cycline therapy. The most common complaints 
were headache, fever, myalgia, cough and 
anorexia. The major complaint in most cases was 
headache, which was usually generalized, dull, 
and not related to position or directly to 
temperature. 

While fever was found in only nineteen of the 
patients, it is probable that the temperature 
elevation was missed in some of the out-patients. 
The temperature went as high as 105°F. in the 
patients most severely ill, but most patients had a 
temperature in the range of 100 to 101°r. Cough 
was a complaint in seventeen of the twenty-four 
patients, but it was quite mild and non-produc- 
tive in all but one of the patients. In this patient 
the sputum was mucoid and tenacious, but con- 
tained no blood grossly. Myalgia, present in 
seventeen patients, was usually generalized, but 
was predominantly in the back and shoulders in 
three. These same three patients complained of 
pain on flexion of the neck. Pain in the chest was 
moderately severe in two patients. It was ag- 
gravated by deep breathing but was not typically 
pleuritic in character. Dizziness was a fairly 
common complaint; it was ill defined, being 
described as “‘light-headedness”’ and not charac- 
teristic of true vertigo. Dysuria was a complaint 
in two hospitalized patients and was associated 
with suprapubic discomfort. 

The urinalyses in these patients were normal. 
Diarrhea and constipation were rare complaints 
and were mild and self-limited. 

There was a paucity of physical findings in all 
but two of the most seriously ill patients. 
Splenomegaly was observed in only one of the 
non-hospitalized patients, occurring six days 
after the onset of fever. Two of the hospitalized 
patients exhibited evidence of pharyngitis, and 
one of them had severe lymphadenopathy, hep- 
atomegaly, and a brief episode of disorientation. 

Two of the patients studied in this epidemic 
were severely ill, and one died. Both of these 
patients presented clinical and _ laboratory 
evidence of hepatitis and altered renal function. 
Pathologic studies have often revealed micro- 
scopic areas of focal necrosis in the liver of 
patients dying of psittacosis, but clinical jaun- 
dice has not been previously reported. For this 
reason these two patients are presented in more 
detail, together with a discussion of the patho- 
logic changes observed in the patient dying of 
the disease. 
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CASE REPORTS 


Case 1. A sixty-three year old Negro poultry 
processor was admitted to Jefferson Davis Hospital on 
September 10, 1956, thirteen days after exposure to a 
flock of turkeys subsequently proved to have psittaco- 
sis. His job at the poultry plant consisted of general 
janitorial work in addition to securing live fowl to an 
assembly line and decapitating them. One week after 
exposure he had sudden onset of fever, headache, 
myalgia, anorexia and a cough productive of small 
amounts of tenacious sputum. He was seen by a 
physician but refused to take the prescribed medica- 
tion. His symptoms progressed, and three days later he 
saw his regular physician who prescribed chlortetra- 
cycline therapy. The patient took 250 mg. every four 
hours for forty-eight hours by the oral route. At the 
end of this time he was somewhat improved and the 
medication was voluntarily discontinued. The fol- 
lowing day the patient had an episode of mental con- 
fusion, urinary incontinence, and an increase in 
severity of all previous symptoms. By the next day he 
had become continuously disoriented and his wife 
noticed that his eyes were yellow. He was brought to 
the hospital for admission approximately one week 
after onset of his illness. 

On admission to the hospital the patient was found 
to be disoriented and critically ill. His temperature 
was 102°F., pulse 100 per minute, respiratory rate 5 
per minute, and blood pressure was 108/72 mm. Hg. 
His sclerae were very icteric. The examination of the 
optic fundi revealed early arteriolar degenerative 
changes. The skin and mucous membranes were dry. 
There was no significant lymph node enlargement. 
The nose and throat were normal and the neck was 
not stiff. Examination of the chest revealed a rapid 
respiratory rate with dullness of both lung bases. 
Coarse rhonchiand inspiratory and expiratory sibilant 
rales could be heard over both lung fields. The heart 
was slightly enlarged by percussion, but no murmurs 
or arrhythmias were noted. The abdomen was slightly 
distended and the liver and spleen were both palpable. 
There were no significant neurologic changes other 
than the alteration in sensorium. Rectal examination 
revealed a slightly enlarged prostate. 

On admission, laboratory examination revealed a 
hemoglobin of 12.4 gm. per cent with a hematocrit 
of 37 volumes per cent. There were 10,100 white blood 
cells/cu. mm., with 89 per cent segmented poly- 
morphonuclear leukocytes and 2 per cent non- 
segmented neutrophils and 9 per cent monocytes. 
A serologic test for syphilis was negative. The psittaco- 
sis complement-fixation reaction was positive in a 
dilution of 1:16. The urine specific gravity was 1.025 
with 20 mg. per cent of protein. An occasional white 
cell was seen on microscopic examination. The 
test for sugar was negative. The serum bilirubin was 
7.2 mg. per cent; thymol turbidity 3; and alkaline 
phosphatase 2.6 Bodansky units. Prothrombin activity 
was 71 per cent. The serum total protein was 7.0 gm. 
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Fic. 1. Case 1. The clinical course of a sixty-three year old 
poultry house worker dying of psittacosis. 


per cent with albumin 4.3 and globulin 2.7. The blood 
urea nitrogen was 160 mg. per cent, creatinine was 
12 mg. per cent, CO, 8.5 mEq./L., sodium 139 mEq. 
L., and potassium 4.3 mEq./L. Skin tests for tuber- 
culosis, blastomycosis, histoplasmosis and coccidioido- 
mycosis were negative. Serum agglutinations for 
leptospiral diseases were negative and no leptospirae 
were seen in dark field examinations of the urine. A 
muscle biopsy was normal. Cold agglutination tests 
were negative as was the direct and indirect Coombs’ 
test. The platelet count was 250,000/cu. mm., bleed- 
ing time was twenty-eight seconds, and clotting time 
(Lee-White) was four minutes. 

The initial portable chest roentgenogram was of 
poor quality but revealed pneumonic infiltration of 
the right lower and middle lobes. 

With hydration and intensive tetracycline therapy, 
the patient’s temperature returned to normal by the 
second day in the hospital. His respiratory effort 
seemed to decrease but the urinary output was less 
than 100 cu. cm./day. On the third day there was an 
episode of hematemesis. By the next day the blood 
urea nitrogen had risen to 272 mg. per cent and the 
patient was totally anuric. The jaundice was decreas- 
ing; the bilirubin fell from 7.2 mg. per cent to 3.2 mg. 
per cent and the electrolyte disturbances were cor- 
rected. There was evidence of progressive respiratory 
insufficiency and general weakness. The patient died 
on the sixth day after admission to the hospital. 
(Fig. 1.) 

The autopsy examination was begun seventeen 
hours after death, the body having already been 
embalmed. External examination revealed a well 
developed, well nourished Negro man, with slightly 
injected conjunctivae and icteric sclerae. 

The right lung weighed 800 gm. and the left lung 
650 gm. The lungs presented similar appearances 
bilaterally. (Fig. 2.) The right middle lobe, right 
lower lobe, and left lingular segment and left lower 
lobe in their entirety were consolidated and cut 
with very firm consistency. The surfaces of these con- 
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Fic. 2. Case 1. The gross appearance of the lungs in the 
patient dying of psittacosis, illustrating consolidation of 
both lower lobes. The trachea and major bronchioles 
contained mucoid plugs and numerous erosions of the 


mucosa. 


solidated lobes presented prominent blood vessels, 
bronchi, and interstitial tissue septums, all stained 
greenish yellow as by bile. The bronchi were full of a 
very tenacious jelly-like dark gray mucoid material. 
The blood vessels were distended with an inspissated 
viscid blood. The pleural surfaces of the lungs were 
mottled, pale blue-pink, and slate gray, and fine 


fibrinous adhesions covered the superior lobes on each 
side. The upper lobes on each side were slightly 
crepitant but very congested, slightly edematous, 
and presented focal areas of increased consistency or 
irregular distribution. Very little fluid exuded from 
the cut surfaces of the lungs, and that mainly from the 
upper lobes. The cut surfaces of the lower lobes were 
dry and firm. Removal of the mucoid plugs from the 
bronchi revealed ecchymoses and many erosions of 
the major bronchial and lower tracheal mucosa. 
There were similar ecchymoses throughout the 
laryngeal mucosa. There was no evidence of embolism 
or infarction, and no thrombi were formed within 
pulmonary vessels. Hilar lymph nodes were all 
enlarged, soft, and dark with carbon pigment. Some 
were twice the usual size and edematous. 

The liver appeared slightly enlarged, weighing 
1,700 gm. The lobar configuration was normal. The 
margins were slightly rounded. There was a slight 
accentuation of lobular markings evident through 
the capsule. On the cut surface individual lobules 
appeared swollen, and occasionally very tiny gray- 
white specks were visible in some lobules. There was a 
slight increase in bile staining of the entire liver. The 
intrahepatic vascular and biliary tracts were normal. 
The extrahepatic biliary duct system was patent. 
The spleen weighed 100 gm. and was firm on the cut 
surface. The capsule was very slightly thickened, and 
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6 
Fic. 3. Case 1. A, the alveoli of the lung were filled with a pinkish gelatinous exudate. B, the interstitial spaces were 
swollen and contained many mononuclear cells. C, a high power view of the lung illustrating the large mononuclear 
cells and red blood cells, but relatively few polymorphonuclear leukocytes. D, erosion of the mucosa of a major bronchus 


with submucosal inflammation. 


there was apparent slight to moderate increase in 
connective tissue elements on the cut surface. The 
pancreas weighed 180 gm. and appeared grossly 
normal. Many large and small ecchymoses were seen 
in the mucosa of the intestinal tract from the esopha- 
gus to the rectum. 

The right kidney weighed 200 gm., the left 220 gm., 
and apart from slight variation in size and lobular 
configuration their gross appearances were similar. 
The capsules were tense, and slightly difficult to strip, 
but quite thin. The cortices were slightly thickened in 
width and diffuse gray-white; the intricate glomerular 
and tubular pattern was less distinct than normal. 
The cortex bulged slightly on cutting. The medullary 
pyramids were not significantly altered. Ecchymoses 
were present in the renal pelvic mucosa, also in the 
ureter mucosa. The urinary bladder mucosa was 
irregularly hemorrhagic, the muscular wall slightly 
hypertrophied, and ureteral and urethral orifices 
were patent. The prostate was slightly hypertrophied 
in its lateral areas. The testes, parathyroid, thyroid 
and adrenal glands were relatively normal. There was 
a pigmented adenoma of the right adrenal cortex, 
1 cm. in diameter. 


The brain weighed 1,195 gm. and appeared dry and 
relatively bloodless. There was minimal atherosclero- 
sis of the vessels at the base of the brain. The lepto- 
meninges were transparent. 

Extra microscopic sections were stained as needed 
by Verhoeff s, Nobel’s modification of Machiavello’s, 
and by Giemsa methods. Several sections were taken 
from all lobes of the lungs. The histological lesions re- 
vealed a diffuse interstitial pneumonitis of all lobes, 
but especially of the lower lobes, and chronic passive 
congestion in the lungs, with areas of fibrous pleural 
adhesions over the apical areas. The interstitial 
pneumonitis was characterized by a _ widespread 
intra-aveolar and interstitial exudation of pinkish 
fluid very rich in fibrin; the staining changes in this 
exudate suggesting that it was partly mucinous in 
character, inspissated, and relatively free of water. 
(Figs. 3A and 3B.) Especially in the lower lobes, there 
was swelling of large mononuclear cells lining the 
alveoli. The alveoli also contained exudates of fibrin 
and red blood cells and, more frequently, of large 
tissue histiocytes, with occasional lymphocytes and 
very occasional polymorphonuclear leukocytes; mono- 
nuclear cells were frequently seen in the interstitial 
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Fic. 4. Case 1. A, microscopic section of the liver, illustrating hyperplasia of the Kupffer cells and beams cell injury. B, 


microscopic section of the kidney. 


leucine casts 


tissues especially about major and minor bronchi. 


(Fig. 3C.) The alveolar exudate varied in composition, 
but mostly consisted of mononuclear cells, small and 
large, in various stages of phagocytosis, some large 
macrophages with ingested red blood cells or poly- 
morphs, or fragmented nuclear material, some 
lymphocytes and a few red blood cells in a fibrinous 
matrix. The large mononuclear cells varied from 12 
to 20 microns in diameter. Occasionally many des- 
quamated alveolar lining cells were present, and 
often mitotic activity was noted in these. Frequently 
the nuclei of these cells were ballooned; often the 
cytoplasm of both these cells and the mononuclear 
cells were ballooned irregularly and contained very 
small pleomorphic basophilic bodies. There were 
areas in which this exudate in the alveoli presented 
evidence of early organization. There were frequent 
small and large areas of ulceration of the lining 
epithelium of the bronchi and bronchioles. (Fig. 3D.) 
Foci of parenchymal necrosis were evident in some 
areas. Intraalveolar cellular exudate was greatest in 
the lower lobes. Occasional arterial, venous and 
capillary thrombi were present. 

Sections of the bronchi revealed foci of consider- 
able hyperplasia of bronchial epithelium, and also 
erosions of the lining respiratory epithelium over areas 
of intense congestion of the tunica propria, while 
tissue histiocytes with some lymphocytes, occasional 
plasma cells and eosinophils infiltrated the interstitial 
tissue between the mucous secreting glands in the 
bronchial wall. The mucous glands were widely 
dilated with mucus secretions. Sections of the trachea 
revealed numerous foci of recent hemorrhagic 
extravasation in the tunica propria, associated with 
overlying erosions of the tracheal mucosa. There 
was considerable fibrinous edema of the interstitial 
tissues of the tunica propria, and in areas of erosion 
there were infiltrates of lymphocytes, large numbers of 
eosinophilic mononuclears and occasional poly- 
morphonuclear leukocytes. 
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The distal and convoluted tubules contained protein material and occasionally 


There was edema and dilatation of the lymphatic 
sinuses of the peribronchial lymph nodes, with thick 
fibrinous fluid containing very numerous large 
macrophages and some red blood cells and lympho- 
cytes. The macrophages were variable in form, as in 
the alveolar lung exudate. 

Sections taken from different areas of the ventric- 
ular myocardium revealed extreme congestion of 
capillary vessels and some generalized hypertrophy 
of the muscle fibers. Despite a close search for foci 
of necrosis, none were found. There were occasional 
areas of increased interstitial tissue about small 
vascular channels in the myocardium, and frequently 
smal] collections or clusters of large, pink macrophages 
were present in these areas. The epicardium, peri- 
cardium and endocardium were relatively normal. 

The liver capsule was normal. All capillary vessels 
were congested with blood. The portal triads con- 
tained infiltrates of lymphocytes in varying numbers. 
The hepatic artery radicals, the branches of the portal 
veins, and the bile ducts, appeared relatively normal. 
The architecture of liver lobules was preserved. In the 
majority of liver lobules, however, there was atrophy 
of cells about the central veins with some slight col- 
lapse of the reticulum in these areas. There was 
obvious hyperplasia of Kupffer ceils in some areas, 
relatively little in others. Their cytoplasm contained 
granular lipochrome pigment. Many of the liver 
cells in the centrilobular areas had hyperchromatic 
nuclei of varying size; many contained increased 
amounts of finely granulated pigment. Occasional 
fatty cysts of liver cells were present in the centri- 
lobular and mid-zone areas. Occasionally small 
clusters of macrophages were present about individual 
necrotic foci of liver cells scattered haphazardly in 
many lobules. (Fig. 4A.) 

Microscopic examination of the kidneys revealed 
that all glomeruli were congested and many were 
excessively lobulated, with increase in collagen in 
glomerular basement membranes. Many Bowman’s 
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Fic. 5. Case 1. Microscopic section of brain and meninges. 
illustrating increase in numbers of mononuclear cells. 


spaces contained protein-like material. The 
proximal tubules were slightly dilated and filled with 
proteid material, while the lining cells were fre- 
quently swollen and frayed. Some of the tubules con- 
tained leucine crystals. Distal tubules and convolutes 
contained casts of proteid material, and occasionally 
these contained enmeshed red blood cells and white 
blood cells, while often casts were stained a vellow- 
green color and leucine crystals were numerous in 
them. The distal tubules also were dilated. (Fig. 4B.) 
Collecting tubules contained casts of partially hemo- 
lyzed red blood cells, protein, and some casts of mixed 
red and white blood cells. The interstitial tissues were 
edematous, especially in the juxtamedullary areas. 
There was slight intimal thickening by fibrosis of 
major arteries, but arterioles were relatively normal. 
In the renal pelvis there was lymphocytic infiltration 
about the venules in the tunica propria of the pelvis. 
Small numbers of these inflammatory cells were pres- 
ent about lymphatics and venules in interlobar areas. 
Sections of the prostate gland, including a portion of 
the mucosa of the urinary bladder and prostatic 
urethra, revealed insignificant inflammatory changes 
of mild degree, most obvious in the tunica propria of 
the prostatic urethra. 

The capsule of the right adrenal gland was slightly 
thickened by fibrous tissue and occasionally con- 
tained small infiltrations of lymphocytes. There was a 
diffuse and focal hyperplasia of adrenal cortical 
cells, and there was one partially encapsulated tumor 
nodule, 1 cm. in diameter, apparently arising from 
the medullary aspect of the cortex. This nodule was 
formed of a loose connective tissue supporting highly 
pigmented, frequently hyperchromatic cortical cells 
that were apparently proliferating. The cells in the 
adenoma adhered in clusters and small columns that 
tended to imitate the architecture of the zona reticu- 
laris of the cortex. There were considerable amounts 
of mature fat cells in the stroma forming this cortical 
adenoma. There were many foci of atrophy of the 
cells of the adenoma, collections of lymphocytes and 
plasma cells being grouped in the areas of atrophy. 


There was no evidence of malignancy. The adrenal 
medullary tissue was minimal in amount, and normal. 
The pulp and sinusoids were very congested with 
blood and there were occasional minute foci of 
interstitial hemorrhage and collections of macro- 
phages in the pulp and sinusoidal tissues in the spleen. 
There appeared to be some increase in reticula 
connective tissue at the expense of the lymphoid 
tissue of Malpighian corpuscles. Reticuloendothelial 
cells were swollen and hyperchromatic. There were 
minor degenerative changes in the major arterial 
vessels. 

Sections of the thyroid gland were normal. Sections 
of leptomeninges revealed a moderate increase in 
mononuclear cells, mostly lymphocytes and plasma 
cells with some macrophages, in the edematous con- 
nective tissue of leptomeninges about the cerebral 
cortex, cerebellum, midbrain, medulla oblongata, 
hypothalmus and hippocampal gyrus. (Fig. 5.) There 
was mild hyaline change in walls of arterioles through- 
out the cerebrum. Very occasional small petechiae 
were present in the gray and white cerebral matter. 
Evidence of intracytoplasmic elementary bodies was 
lacking in meningeal exudate. In the hypothalamus 
there was a small focus of necrosis filled with gitte: 
cells in the genu of the internal capsule, with only 
slight hyperplasia of surrounding astrocytes. There 
was mild ferrocalcinosis of the media of adjacent 
blood vessels in the globus pallidus, but no vascula: 


occlusions. 


Case ul. A sixty-five year old Negro poultry 
processor was admitted to St. Elizabeth’s Hospital on 
September 13, 1956, sixteen days after exposure 
to turkeys subsequently proved to have psittacosis. 
Approximately nine days previously he had a sudden 
onset of headache, chills and fever. He was seen by a 
physician who prescribed tetracycline but the patient 
did not follow the recommended therapy, apparently 
because of partial disorientation. ‘The fever and head- 
ache persisted; he gradually became more confused 
and on the day of admission the family noted the 
appearance of yellow sclerae. There was no history of 
cough. The patient had been well in the past and had 
had no history of disease of the heart, lung, liver or 
kidney. 

On examination the patient was found to be 
acutely ill, semicomatose, dehydrated and _ icteric. 
His temperature was 102°F.; pulse 100, respiration 
40, blood pressure 130/80 mm. Hg. The nose and 
throat were normal except for slight increased redness 
of the pharynx. There was slight nuchal rigidity. 
There was dullness over the right lower lobe and 
inspiratory and expiratory sibilant rales were heard 
in the area. The heart was enlarged to the anterior 
axillary line and there was a grade 1 systolic murmur. 
The liver was enlarged to palpation, but the spleen 
was not felt. The tendon jerks were hypoactive. 

The laboratory examinations revealed a red blood 
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Fic. 6. Case u. The clinical course of a sixty-two year old poultry house worker 


with psittacosis. 


cell count of 4,970,000/cu. mm., hemoglobin 13.2 
gm. per cent, hematocrit 46 volumes per cent, white 
blood cells 6,400 with 72 per cent polymorphonuclear 
leukocytes and 28 per cent lymphocytes. The urine 
had a specific gravity of 1.008 with 2-plus albumin, 6 
to 8 white blood cells per high power field with an 
occasional granular cast. The serum bilirubin was 
11 mg. per cent; thymol turbidity 21 units, cephalin 
flocculation test 4-plus in twenty-four hours, pro- 
thrombin activity 63 per cent. Blood culture was 
sterile. Lymphogranuloma venereum complement- 
fixation reaction was positive in a dilution of 1:32. The 
serum sodium was 141 mEq./L., and CO, 15 mEgq./L. 
Roentgenographic examination of chest 
on admission revealed haziness in the region of 
the right lower lobe. The patient was treated with 
tetracycline, prednisone, oxygen and parenteral fluids. 
(Fig. 6.) He gradually improved and was discharged 
on the twenty-first hospital day. Liver function tests 
returned to normal and he has remained well. 


COMMENTS 

The relationships of parrots to pneumonitis 
in human beings was first suspected as early as 
1892, although the importance of parakeets 
in this connection was appreciated only when 
K. F. Meyer and B. Eddie recognized in 1931 
and 1932 the wide distribution of latent psittaco- 
sis in the local breeding establishments and avi- 
aries of California [27]. In 1929 and 1930 there 
was an epidemic of approximately 750-800 cases 
of parakeet psittacosis spread over the United 
States [27]. In 1942 Meyer called attention to the 
disease in pigeons and chickens, with reports of 
human infections [4]. Wolins [22] reported eight 
cases resulting from contact with the domestic 
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Pekin duck in 1948, and in 1952 Ward and 
Birge [23] reported cases following contact with 
pheasants. In 1955 Korns [24] reported nineteen 
cases of psittacosis among duck handlers on Long 
Island, the virus being recovered from 34.5 per 
cent of ducks examined; 42 per cent of persons 
handling ducks had _ positive complement- 
fixation tests. 

Pioneer work in the importance of the turkey 
as a source of human infection was carried out 
by Dr. J. V. Irons at the Texas State Department 
of Health Laboratories, Dr. John P. Delaplane of 
the Agricultural and Mechanical College of 
Texas, and Dr. Morris Pollard of the University 
of Texas Medical Branch at Galveston, and their 
associates. 

The importance of turkey-borne disease in 
other parts of the country is not known. The 
epidemic reported in this paper represents the 
sixth observed in Texas associated with the com- 
mercial processing of turkeys. 

Psittacosis is usually considered a disease of 
moderate severity with a fatality rate varying 
from 10 to 40 per cent in various outbreaks. 
The cases observed in this outbreak emphasize 
the wide variation in severity of the disorder. It 
is likely that the observed sporadic cases repre- 
sent selected cases of more than usual sever- 
ity, mild or asymptomatic illnesses remaining 
unrecognized. 

In the fatal case of this series, the autopsy 
findings may be summarized as follows: (1) bi- 
lateral severe interstitial pneumonitis; (2) severe 
tracheobronchitis; (3) acute segmental “‘toxic”’ 
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nephrosis (“lower nephron nephrosis”); (4) 
acute non-specific reactive hepatitis; and (5) 
multiple focal lymphocytic meningitis. Inclu- 
sions of coccobacillary bodies similar morpho- 
logically to those previously described in 
psittacosis were observed in the lungs, within the 
cytoplasm of mononuclear macrophages: none 
were observed elsewhere. 


The occurrence of jaundice in the course of 


psittacosis has not been previously described as a 
specific finding nor has the onset of acute 
anuria heralded death in the reported cases. 
However, there have been general references to 
the fact that “icterus occurs only in the excep- 
tional cases” [25]. Hegler [26] in 1931 reported 


that icterus was observed in a single fatal case of 


“biliary pneumonia” in a sixty-five year old 
woman. No confirmatory laboratory findings 
were given. Focal changes in the liver have been 
frequently commented upon. 

The jaundice, acute anuria, central nervous 
system signs and the severity of the pneumonitis 
in the two cases reported would strongly favor 
the generalized nature of the psittacosis infection. 
The failure to respond to tetracycline therapy 
could be related to the severity of the infecting 
dose in the patient whose job entailed close 
contact with large numbers of struggling birds, 
and the delay in beginning treatment. The 
pathologic correlation is confused by the clinical 
features suggesting hypoxia and dehydration, 
and the relatively mild liver changes described 
at autopsy. However, it is unlikely that the 
anoxia played a major role in the jaundice, 
since the serum bilirubin fell while the pneu- 
monia and anoxia progressed. 

The meningeal exudate in this case, although 
focal in cellular exudate, was similar to that 
described by Walton of Birmingham, England 
[77] and in the reviews of Polayes and Lederer 
[76] and Sprunt and Berry [78]. As in Walton’s 
case, the meninges of the present case contained 
a soft, moist, gelatinous exudate over the medial 
portions of the cerebral hemispheres; the 
exudate contained a rather mild and diffuse 
infiltration of large tissue macrophages together 
with focal perivascular collections of lympho- 
cytes and occasional plasma cells. This arach- 
noiditis must explain the central nervous system 
signs as no demyelinations or neuronal damage 
were found. Demyelination has been occasionally 
described in the brain in cases studied previously 
[78]. No cellular parasitism was discerned in the 
meninges of the fatal case. 


The demonstration of cellular parasitism in 
the liver and in the meningeal exudate would 
make us more receptive to the possibility of direct 
involvement of these areas in the infection. 
L.C.L. bodies have been demonstrated histo- 
logically in secretions from established psittacosis 
in relatively few cases. Lillie [27] described them 
in the lungs, Binford and Hauser [/2| have 
demonstrated them in the liver, Walton |/7 
described them in the meninges, and also re- 
covered virus from the lungs and spleen in one 
case. One gets the impression that these evi- 
dences of cellular parasitism may be found in 
these organs in a frequency proportionate to 
the care taken to find them; on the other hand 
many observers believe that the difficulty is 
enhanced when the patient has been treated 
with antibiotics. It is probable then that tetra- 
cycline therapy in this case made finding of 
virus particles more difficult. 

The psittacosis virus was isolated from the 
flock of turkeys involved in the epidemic, but no 
attempts were made to recover the virus from 
human infections. It is unfortunate that at- 
tempts were not made in the patients with 
hepatitis, but previous efforts have failed in the 
Texas epidemics. In turkeys, the administra- 
tion of tetracycline usually makes recovery of the 
virus impossible. 


SUMMARY 


1. Human psittacosis is a disease of increasing 
importance. It occurs not only sporadically 
following exposure to psittacine birds, but 
epidemics are being encountered among poultry 
workers exposed to chickens, ducks and turkeys. 

2. Psittacosis varies in severity from a mild, 
relatively asymptomatic influenza-like illness 
to a severe systemic, fatal disease. 

3. The clinical features of 
psittacosis are described as they were observed in 
an outbreak infecting twenty-four of forty 
workers. 

4. Two of the patients 
epidemic exhibited clinical and 
evidence of hepatitis with renal decompensation. 
One of the patients died and autopsy findings 
revealed a severe interstitial pneumonitis with 
tracheobronchitis, acute toxic nephrosis, acute 
non-specific reactive hepatitis, and multiple 
focal lymphocytic meningitis. 


turkey-borne 


infected this 
laboratory 
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microscopic appearance of the causative 
organism of North American blastomycosis 
at a meeting of the American Dermatological 
Association, a gradual understanding of the 
nature of this systemic mycosis has evolved. The 
credit for this advance belongs to many, but 
notably to the Duke Medical School group. 
D. T. Smith, Conant, Martin, Baker, and more 
recently J. G. Smith [3-76] have contributed 
greatly to our fundamental knowledge of the 
disease. Originally there was great confusion in 
the identification of the causative organism and 
its cultural requirements [4,77,78], but there now 
is agreement that its proper name is Blastomyces 
dermatitidis, and the characteristics of this 
organism in both tissue and culture have been 
universally accepted. 

During recent years the clinical course of the 
disease has been delineated more clearly, par- 
ticularly by Schwarz and Baum [79] and by 
Wilson [20,27]. The concept that this fungus 
disease, like coccidioidomycosis and _histo- 
plasmosis, is acquired as a primary pulmonary 
infection and that the cutaneous form, which is 
acquired by primary inoculation, is an extreme 
rarity, has yet to be completely accepted by all 
investigators and clinicians interested in mycol- 
ogy [22]. There is mounting evidence that a 
subclinical pulmonary form of the disease exists 
[77,23]. This lends added support to the concept 
of the clinical disease advanced by Schwarz 
and Baum. 

Important changes in the therapy of North 
American blastomycosis have occurred within 
the past ten years. The use of the aromatic 
diamidines—stilbamidine, 2-hydroxystilbami- 


en 1894, when Gilchrist |/,2] described the 


dine and amino-stilbamidine—in the therapy of 


this disease did much to reawaken interest in the 
disorder. Amphotericin B promises to be an even 


more effective therapeutic agent [24,25]. We 
would like to document a follow-up of patients 
with systemic North American blastomycosis 
who were originally treated with Amphotericin 
B [24], and also to add four other cases to this 
series of patients. Several excellent review articles 
on North American blastomycosis are available 
in the medical literature [3,77,79,23,26,27). 
GEOGRAPHIC DISTRIBUTION 

With the increase in foreign travel by resi- 
dents of the North American continent it is 
inevitable that increasing numbers of cases of 
North American blastomycosis will be reported 
from countries throughout the world [28—36). 
However, there is still great doubt that the 
organism is indigenous to any area of the world 
other than the North American continent. 
Many instances of the disease have been recog- 
nized in Canada [77,37—39] but the majority of 
patients infected with B. dermatitides have 
originated from the South, Southeastern and 
mid-Western areas of the United States. Martin 
and Smith [3] were the first to attempt to map 
the geographic distribution of North American 
blastomycosis within the United States. Their 
review of the acceptable reported cases from the 
world literature found 98 per cent of the cases 
originating from the United States. Illinois and 
Louisiana were the two states with the largest 
number of cases. Schwarz and Goldman [4] 
studied the incidence ,and distribution of North 
American blastomycosis by means of question- 
naire; they described 101 patients with the 
disease who were seen or treated by derma- 
tologists or thoracic surgeons during the first six 
months of 1953. The majority of these cases 
were found in Central and Southeastern United 
States, the largest number from the State of 
Wisconsin; this latter finding is borne out by the 
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large numbers of cases reported from the Mayo 
Clinic [23] and from the Milwaukee County 
General Hospital [27]. 


EPIDEMIOLOGY 


The exact mode of infection of B. dermatitides 
remains to be delineated. The causative organ- 
ism has been strangely elusive to all attempts to 
isolate it from the soil in which it must exist. 
While the blastomycetes have been grown in soil 
specimens in the laboratory [47,42] and have also 
been grown on specimens of bark experimentally 

43], attempts at isolation from specimens of soil 
taken from areas in which infected persons have 
lived have been consistently negative [//]. 
There have been many suggestions as to a nat- 
ural source of the organism [44-46]; however, 
all such reports will remain nothing more than 
suggestions until the cultural requirements from 
natural sources are determined. Neither has an 
adequate reservoir of natural infection in animals 
been established. The only two animals in which 
the disease has been found to occur as a natural 
infection are dogs [47-49] and horses [50]. 

Two reports of small epidemics of North 

American blastomycosis have been recorded 

17,51\. The authenticity of the report by Bonoff 
51) of twenty-three cases of pulmonary blasto- 
mycosis occurring in Okinawa has been right- 
fully questioned [23,52], since identification of 
the blastomycetes was made by direct micro- 
scopic examination of sputum, and cultural 
confirmation was lacking. 

The most important development in recent 
years in the epidemiology of North American 
blastomycosis is the well documented report of 
eleven cases of North American blastomycosis oc- 
curring in Grifton, North Carolina [77] and the 
follow-up studies made in this endemic area 

12,/3|. It is unfortunate, however, that even 
these studies were unable to pinpoint the source 


of infection more precisely. 
CLINICAL CHARACTERISTICS 


Age, Sex, Race, Occupational and 
Incidence. The disease has been recorded in 
most of the races inhabiting the North American 
continent. There is, however, a definite apparent 
preference of the organism for the male sex. 
Reported ratios of men to women range from 
4.3:1 to 15:1 [3,73,23]. Those in the age group of 
fifty to seventy years are most commonly found 
to have this fungus disease [23]. However, seven 
of the eleven patients recorded in the epidemic 


Seasonal 
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by Smith were under sixteen years of age. It is 
of great interest that two of these eleven patients 
were siblings. This is the first acceptable [77,53] 
instance of the disease in siblings. North Ameri- 
can blastomycosis has also been recorded in the 
pregnant female [54,55]. 

There is no apparent occupation which pre- 
disposes to the development of North American 
blastomycosis. The statement that this disease 
occurs most commonly in the agricultural worker 
is true only of those reports emanating from 
agricultural areas. In the Detroit, Michigan, 
area the disease is found to be most common 
in automobile workers. 

It has been stated that North American 
blastomycosis has a seasonal incidence. Martin 
[74] reports that the disease occurs more com- 
monly in the winter months, and Smith [77] 
corroborates this statement with an analysis of 
the cases reported in the North Carolina epi- 
demic. One cannot help but wonder, however, 
how much time might elapse between acquisi- 
tion of the infection and the development of 
clinical lesions or symptoms. 


CLASSIFICATION 

From 1902, when Walker and the Mont- 
gomery [56] reported the first case of systemic 
infection of blastomycosis, until 1951 it was 
generally considered that North American 
blastomycosis could be divided into cutaneous 
and systemic forms. The cutaneous form was 
characterized by the development of granulom- 
atous skin lesions, often multiple, and usually 
over an exposed area of the body. It was thought 
that generalized systemic involvement could 
occur by dissemination of the organisms from 
these cutaneous lesions. In contrast, the systemic 
or disseminated form of the disease was thought 
to occur by pulmonary inhalation, and that the 
blastomycetes could then be disseminated to 
skin, subcutaneous tissue, bone or other systems 
of the body [70]. Since the time that Schwarz 
and Baum advocated a change in this concept 
[79] there has been mounting evidence for 
revision of the classification of North American 
blastomycosis into (1) primary cutaneous inocu- 
lation blastomycosis and (2) systemic blasto- 
mycosis. We are in full agreement with this 
classification. 

Primary Cutaneous Inoculation Blastomycosis. The 
clinical features of this form of the disease follow 
rather closely those which have been well 
documented in coccidioidomycosis, sporotricho- 
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sis and histoplasmosis [20,57]. Within a period of 
one to four weeks following inoculation of the 
B. dermatidis organism into the skin, a rela- 
tively painless nodule develops. This slowly 
assumes the character of a granulomatous, 
chancriform lesion, which closely resembles 
primary inoculation tuberculosis or sporotricho- 
sis. Satellite lymphadenopathy next develops, as 
may multiple nodules along the lymphatic 
channels [20] similar to those which so classically 
occur in sporotrichosis. In all probability, North 
American blastomycosis acquired by this par- 
ticular inoculation route develops into a much 
more benign type of disease process than that 
acquired by inhalation. There have been no 
recorded reports of generalized dissemination of 
the organism following this type of known 
primary inoculation. Wilson et al. [20] record 
four cases of such known primary inoculation 
blastomycosis. Three of these occurred in 
physicians who accidentally inoculated a finger 
or hand during autopsy, and the fourth in a 
mortuary attendant who accidentally sustained 
a needle puncture preparing a patient who had 
died of North American blastomycosis. All these 
patients recovered without evidence of systemic 
disease. 

We had occasion to see a similar type of 
known primary inoculation North American 
blastomycosis when a_ twenty-five year old 
white, male graduate student in bacteriology 
accidentally inoculated his index finger when he 
sustained a cut while picking up the pieces of a 
broken tube of a viable 37° culture of B. dermati- 
tidis. At the time of the injury it was thought 
that inoculation may have occurred. Some 
twelve to fourteen days following the inoculation 
a slightly erythematous, non-tender area of 
induration developed at the site of the healed 
laceration. This gradually increased in size to 
approximately 6 mm., at which time the lesion 
was completely excised surgically. B. dermati- 
tidis was isolated on culture of the excised 
specimen, and the single budding organisms 
were also seen on pathologic examination of the 
tissue. This infection apparently had not existed 
for a long enough period of time for epitrochlear 
or axillary lymphodenopathy to develop. The 
blastomycin skin test did not become positive, 
nor were complement fixing antibodies demon- 
strable. This infection occurred in 1953. There 
has been no evidence of any systemic disease or 
localized recurrence since that time. 

Scott [58] recorded what seems to be an 


acceptable instance of primary inoculation 
blastomycosis following a dog bite of the index 
finger. This case is particularly interesting since 
the dog was being examined by a veterinarian 
for an unexplained illness at the time the bite 
was sustained. No mention is made of the 
presence or absence of satellite lymphadenopathy 
in this report. The patient responded promptly 
to the administration of iodides and superficial 
x-ray therapy, and has apparently remained free 
of any other evidence of the infection. It also 
seems entirely possible that a case reported by 
Macaulay [22] of a verrucous, granulomatous 
lesion of the toe following a blister might repre- 
sent an instance of primary inoculation cuta- 
neous blastomycosis. However, it must be borne 
in mind that there is a definite propensity for 
cutaneous lesions to develop by hematogenous 
spread from other foci following trauma to the 
skin. This would explain to some extent the 
confusion in the classification of North American 
blastomycosis which has existed in the past. 
Systemic Blastomycosis. In spite of the fact that 
B. dermatitidis has not yet been cultured from 
the soil, it seems probable that the disseminated 
form of the disease begins as a primary pul- 
monary infection by inhalation of the causative 
agent. Definite subclinical pulmonary blastomy- 
cosis has now been documented |77,/3|, and it 
seems reasonable that this form of the disease 
may be more prevalent throughout the endemic 
areas of the North American continent than is 
appreciated. When symptoms do occur following 
infection of the lungs, it is common for the pa- 
tient to experience a low grade febrile reaction, 
vague chest pains, night sweats and cough 
productive of sputum which, as the disease 
progresses, may be bloodstreaked. The symp- 
toms are almost identical with those of early 
pulmonary tuberculosis. Erythema nodosum 
has been reported as an accompaniment of this 
form of the disease [77]. It is not unusual for the 
pulmonary symptoms gradually to subside, and 
for the patient to remain almost if not completely 
asymptomatic until cutaneous granulomas de- 
velop. Dissemination to the skin occurs primarily 
through hematogenous routes. Reports of blood 
cultures positive for B. dermatitidis have been 
recorded [79,59]. The cutaneous lesions often 
first have the appearance of benign looking 
papulopustular nodules. However, these nodules 
may enlarge with alarming rapidity by direct 
peripheral extension, forming elevated, ery- 
thematous, exuberant, verrucous, ulcerating 
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granulomas. Greatest activity of the lesion is 
usually in evidence at the advancing peripheral 
border, and the line of demarcation between 
involved and uninvolved skin is sharp. One fre- 
quently sees a tendency for spontaneous healing 
to develop in the central portion of the lesions. 
(Fig. 1.) At times, such cutaneous lesions can 
reach tremendous proportions, and cover large 
areas of the skin. While such lesions are char- 
acteristically found in North American blasto- 
mycosis, they may also occur in the cutaneous 
granulomas found in coccidioidomycosis, sporo- 
trichosis, cryptococcosis and, less frequently, 
histoplasmosis. Other diseases to be included 
in this differential diagnosis are tuberculosis, 
verrucosa cutis, tertiary syphilis, cutaneous 
neoplasm, drug eruptions, leishmaniasis, lym- 
phoma, granuloma inguinale and pyoderma 
vegetans. It is therefore a mistake to rely solely 
on the appearance of the cutaneous lesions for 
diagnosis. The subcutaneous tissue is also a 
favorite target for the hematogenously spread 
blastomycetes, and subcutaneous nodules, ab- 
scesses and draining sinus tracts are not infre- 
quently found in association with the verrucous, 
cutaneous granulomas. Next to the skin and 
subcutaneous tissue, the most common structure 
involved is the osseous system [3,70,23]. Sharply 
demarcated destructive lesions are found in the 
ribs and vertebrae, less commonly in the long 
bones, the skull, the knee and elbow joints. 
Involvement of the joints produces a septic type 
of arthritis. 

Not enough attention has been directed 
toward blastomycosis of the genitourinary tract. 
We have had occasion to observe prostatic 
abscesses and epididymitis. Kunkel [23] also 
emphasizes the importance of blastomycosis of 
the genitourinary tract, as do Schwarz and 
Baum [79]. The latter authors document their 
findings in eleven patients, who exhibited evi- 
dence of blastomycosis of the genitourinary 
tract, with involvement of the kidney, prostate, 
testes, epididymis, seminal vesicles and 
bladder. Renal casts composed solely of B. 
dermatitides have also been reported, once in 
a patient in whom a rapidly terminating 
septicemia developed due to B. dermatitidis [39]. 

Blastomycotic involvement of other systems of 
the body may occur. The central nervous system 
is not immune. For undetermined reasons, the 
gastrointestinal tract remains the most resistant 
to such infection. 

The original pulmonary focus of infection may 
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Fic. 1. A peripherally enlarging exuberant blastomycotic 
granuloma of the back. This lesion exhibits the char- 
acteristic sharply defined elevated border and tendency 
for spontaneous central healing. 


be quite insignificant in its appearance on 
roentgen examination or in the production of 
clinical signs or symptoms. This has been well 
documented, and does much to explain the 
confusion which has occurred in the clinical 
classification of this disease. We have had occa- 
sion to record such a patient [60], and Schwarz 
and Baum [79] have described pulmonary heal- 
ing despite widespread dissemination of the 
disease. Advancing pulmonary blastomycosis 
does not seem to follow any set pattern. The 
x-ray picture of massive bilateral pneumonia has 
been recorded [77]. A form of military pneumo- 
nitis has also been described [70]. However, more 
commonly the pulmonary process confines itself 
to infiltration of fibrous tissue without cavitation 
[23]. When cavitation does occur, it is unusual 
to find fluid levels within the cavities. 


IMMUNOLOGY 


The immunologic aspects of North American 
blastomycosis have been re-evaluated recently 
by Wilson [27]. D. T. Smith [8] found that the 
prognosis is best in those patients who have posi- 
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tive blastomycin skin tests and in whom serum 
complement fixing antibodies fail to develop, 
and poorest in those in whom the skin tests are 
negative and the complement fixing antibody 
titers are high. We have found this correlation to 
be useful in evaluating the results of the therapy 
we have employed [60]. In our own patients who 
have had advancing systemic North American 
blastomycosis, the blastomycin skin test has 
usually been negative. A negative blastomycin 
skin test does not exclude this disease. 

The blastomycin skin testing antigen may be 
of two basic types. The type most commonly 
employed is obtained as a filtrate of 37 degrees 
yeast phase culture of B. dermatitidis, grown on 
either a solid or a liquid medium [67,62]. 
Specificity of antigen so obtained is high, and 
shows less tendency for cross reaction with the 
skin test for histoplasmosis. The antigen is a 
polysaccharide which is relatively protein-free. 
The second type of antigen is a suspension of the 
heat-killed 37 degrees B. dermatitidis grown on 
either a solid or a liquid medium. The treated 
fractions containing protein show much greater 
tendency to cross react [62,63] than those which 
are largely polysaccharide. The first mass skin 
test survey using blastomycin antigen was per- 
formed by Martin [74] on 972 patients in a North 
Carolina State Mental Hospital. Only fifteen 
of these patients reacted to the blastomycin 
antigen, and it was found that thirteen of these 
fifteen patients were also histoplasmin-positive 
reactors. Furcolow et al. [64] reported the results 
of his experience in skin testing 7,194 school 
children in the Cincinnati, Ohio, area. They 
found 12 per cent of this group to have a positive 
reaction to the blastomycin skin test, but only 
one of the positive group was negative to the 
histoplasmin skin testing material indicating 
probable cross reactivity. J. G. Smith et 
al. [72], in a study of the endemic area of 
North American blastomycosis in North Car- 
olina, performed tuberculin, histoplasmin and 
blastomycin skin tests, and also obtained 
complement fixation titers and chest roentgeno- 
grams. In all, 1,648 persons were surveyed. Only 
2.9 per cent of this group were blastomycin- 
sensitive, while 6.4 per cent were histoplasmin- 
sensitive. Of the 2.9 per cent of persons who were 
blastomycin positive, 4.7 per cent were found 
to have positive blastomycin complement fixa- 
tion titers. Some two years later forty-three of the 
eighty-three persons with positive reactions to 
the blastomycin skin test were rechecked. It is 


interesting that 34.8 per cent of those who 
had previously had a positive blastomycin skin 
test reverted to complete negativity during this 
two-year period. Of the group exhibiting posi- 
tive complement fixing antibody titers 91 per 
cent had also reverted to negativity during this 
interval. None of those with a negative reac- 
tion to the blastomycin skin test was found to 
have become positive. Harris et al. [73], in 
further analyzing the skin reactivity of the 
population of this endemic area, found that the 
correlation between blastomycin and_histo- 
plasmin sensitivity in the survey indicated that 
antigens common to blastomycin and _histo- 
plasmin would not explain completely “the 
unexpectedly greater number of individuals 
who were sensitive to both histoplasmin and 
blastomycin. The evidence may implicate a 
common mode of contact with the agent causing 
sensitivity to these two materials.” 

By comparison with histoplasmosis and coc- 
cidioidomycosis, North American blastomycosis 
causes rather low complement fixing antibody 
titers. It has been unusual in our experience 
to find complement fixing antibody titers in this 
disease greater than 1:128; more commonly 
titers of 1:16 to 1:32 are found. Wilson has 
emphasized that the presence of complement 
fixing antibodies in no way indicates im- 
munologic resistance, but if anything is indica- 
tive of the number of proliferating infecting 
organisms at the time the specimen is secured 
(27). 


DIAGNOSIS 


A diagnosis of North American blastomycosis 
can be established definitively only by culturing 
the causative organism on the proper medium. 
Less certain identification can be made by find- 
ing the blastomycetes on direct microscopic 
examination or in pathologic specimens. It is a 
mistake to rely solely on clinical judgment, and 
too much reliance should not be placed on the 
blastomycin skin test. 

Direct Examination. The fresh clinical material 
to be examined, whether it be pus taken from a 
cutaneous lesion or a draining sinus, or sputum, 
urine or biopsy tissue, should be placed on a 
glass slide and mixed with a drop of 15 per cent 
potassium hydroxide solution. This preparation 
is then heated gently over a flame and examined 
under a microscope using as low a condenser 
light as possible. This enables the observer 
to see the refractile wall of the single budding 
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Fic. 2. Appearance of the single-budding B. dermatitidis 
in direct microscopic examination of pus taken from a 


cutaneous lesion. 


blastomycetes most clearly and to distinguish 
the characteristic architecture of the budding 
cells from oil droplets and other artifacts. (Fig. 
2.) It is usually possible to see the structures, 
which measure 5 to 15 uw. in diameter, under low 
power. In one of our patients treated with 
amphotericin B in whom relapse occurred fol- 
lowing therapy we have had occasion to find 
structures in the sputum which deviated from 
the expected single-budding appearance, assum- 
ing what appeared to be almost an abortive 
attempt at hyphal j-roduction. (Fig. 3.) The 
best opportunity for demonstration of the causa- 
tive organisms on direct microscopic examina- 
tion lies in procuring a tiny droplet of pus 
obtained by gentle pressure from the edge of an 
expanding cutaneous lesion. 

Cultures. The suspected infected clinical 
material should be cultured on Sabouraud’s 
glucose-agar at room temperature, as well as on 
blood-agar or beef infusion-dextrose-agar at 
37°c. Bacterial contamination can be almost 
completely controlled by the addition of 0.5 mg. 
of chloramphenicol per milliliter of agar. It is 
also desirable to add 0.5 mg. of cyclohexamide 
per milliliter of agar to discourage the growth of 
fungal contaminants. These two latter substances 
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Fic. 3. Unusual pattern of growth exhibited by B. 
dermatitidis in the sputum of a patient in whom relapse 
occurred following amphotericin B therapy. 


are routinely added to all of our agar slants 
during the routine preparation of the culture 
tubes. Growth of B. dermatitidis usually becomes 
visible on the room temperature slant within ten 
to fourteen days from the time the preparation 
was inoculated. In its early stages of growth at 
room temperature the organism may develop 
aerial spikes which have been referred to as 
coremia. These soon flatten out, and the slow- 
growing whitish to brownish filamentous growth 
gradually covers the surface of the agar slant. 
Not uncommonly, this room temperature pat- 
tern of growth produces a concentrically ringed 
appearance. Examination of the room tempera- 
ture colony enables one to see many raquet 
cells and branching hyphae bearing a small 
microconidium. None but the most experienced 
mycologists are able to make a positive cultural 
identification from the room temperature colony. 
The 37°c. culture grows more slowly and devel- 
ops into a waxy, wrinkled, white to brownish 
white, yeast-like culture which, upon micro- 
scopic examination, reveals the single budding, 
thick-walled blastomycetes which were seen on 
direct microscopic examination of infected 
material. In addition to the single-budding 
organisms, short, abortive hyphal elements are 
also encountered. 

Animal Inoculation. Both guinea pigs and 
mice are susceptible to the development of 
systemic North American blastomycosis when 
inoculated introperitoneally with infected clinical 
material. The disease will also develop in these 
animals when they are inoculated with suspen- 
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sions of either the room temperature or 37°c. 
yeast culture of B. dermatitidis. When inoculated 
with the yeast phase culture, laboratory animals 
have a rapidly fatal illness from which one can 
recover the causative agents with relative ease. 

Biopsy. In many respects the biopsy speci- 
men taken from a cutaneous lesion of North 
American blastomycosis presents a fairly char- 
acteristic pathologic picture. There is very 
marked proliferation of the epidermal prickle 
cells, developing extreme acanthosis of a degree 
not often seen in any other infectious disease [27]. 
Below this exaggerated acanthosis there is 
usually a dense, granulomatous infiltrate con- 
sisting of lymphocytes, polymorphonuclear leu- 
kocytes, eosinophils and epithelioid cells, some 


of the latter having formed Langerhans’ type of 


giant cells. Within the proliferation of the prickle 
cells there are characteristic microabscesses, 
composed of large numbers of polymorphonu- 
clear leukocytes, lymphocytes and eosinophils. 
It is in this area that the B. dermatitidis organ- 
isms are most likely to be found. They appear 
as round, budding structures, some apparently 
empty, others with visible protoplasm shrunken 
away from the refractile wall, giving a double 
contoured appearance. It is difficult, yet possi- 
ble, to make absolute identification of this 
disease process on the basis of the microscopic 
appearance of a single budding blastomycete in 
tissue. Exceedingly small blastomycetes, measur- 
ing 2 to 4 uw in diameter, have been described by 
several authors [65-67]. These have occurred in 
tissue specimens and have been found in associa- 
tion with the typical larger sized organisms. It is 
often of help to use the periodic acid-Schiff stain- 
ing method to demonstrate B. dermatitidis 
organisms in pathologic tissue if difficulty is 
encountered in finding them in the routinely 
stained slides [60]. 


THERAPY 


A great many therapeutic agents were advo- 
cated in the treatment of North American 
blastomycosis prior to the use of the aromatic 
diamidines in 1950 [67,70]. The principal agent 
employed up to 1950 was potassium iodide 
administered as a saturated solution orally, or 
sodium iodide administered intravenously. Much 
emphasis was placed on the presence or absence 
of cutaneous hypersensitivity of the patient to 
blastomycin skin testing. The Duke University 
group [70] advocated desensitization with 
blastomycin prior to iodide therapy, if the 


blastomycin skin test was positive. There can be 
no question that the iodides did apparently 
exert some beneficial influence in many patients 
with this disease; however, such therapy was 
rarely curative. It is interesting to note that in 
most of the patients cured by iodide therapy, 
the immunologic status of the patient was 
characterized by a positive blastomycin skin 
test and absent complement fixing antibody. 
Cornbleet [77] more recently has advocated the 
use of a saturated solution of potassium iodide 
combined with thyroid extract. He reports 
impressive results in nine patients treated in this 
manner. He also records “‘near disastrous 
results” when propylthiouracil was administered 
to a patient instead of thyroid extract. He 
postulates that B. dermatitidis acts as a goitro- 
genic agent. Unfortunately, he does not mention 
the immunologic status of any of the nine pa- 
tients reported. 

We believe that there is no longer a place for 
roentgenotherapy in North American _blasto- 
mycosis. Judicious cauterization with or without 
curettage may still be useful for local removal of 
cutaneous blastomycotic lesions; however, this 
should be done with the realization that the 
patient has systemic disease with dissemination of 
the organism to the skin to produce these cuta- 
neous lesions. Surgical resection of pulmonary 
lesions will undoubtedly continue. Kunkel [23] 
outlines the criteria for surgical intervention in 
North American blastomycosis. These criteria 
include positive identification of the disease by 
culture or direct microscopic examination, no 
evidence of dissemination from a pulmonary 
focus, and limitation of the process to one lung. 
He also stated that the disease should be of at 
least two months duration. We believe that 
pulmonary cavitation may also be an indication 
for surgical intervention. However, in our 
opinion an adequate trial of chemotherapy with 
amphotericin B should be made before any surgi- 
cal procedure is undertaken; and if resection is 
carried out, it should be performed under cover- 
age of chemotherapy [72]. 

Following reports by Colbert et al. and 
Schoenbach and his associates, a great many 
case reports have appeared in the literature 
attesting to the efficacy of the aromatic diami- 
dines in the treatment of North American 
blastomycosis [77,23,32,60,73-92|. Some of these 
reports record recurrences following the admin- 
istration of massive amounts of stilbamidine, 
2-hydroxystilbamidine and aminostilbamidine 
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[26,60,93|. We will make no attempt to review the 
details of the pharmacology or mode of action or 
administration of the aromatic diamidines, since 
this has been described in detail elsewhere 
(77,94,95|. 2-Hydroxystilbamidine has proved to 
be less toxic than stilbamidine. This drug, in a 
dosage of 0.450 mg. per dose, can be slowly 
administered intravenously without great risk to 
the patient, and without significant unpleasant 
side effects. We believe that 2-hydroxystil- 
bamidine is capable of curing systemic North 
American blastomycosis when the _ infected 
person can marshal an adequate immunologic 
defense, as evidenced by a positive blastomycin 
skin test and negative complement fixing 
antibody. Our therapeutic failures using the 
diamidines have occurred almost 
exclusively in patients who failed to exhibit 
cutaneous blastomycin sensitivity and who also 
had significantly positive complement fixing 
antibody titers. Many of the patients in whom 2- 
hydroxystilbamidine has been reported to be 
extremely effective have had a very mild form of 
the disease. It is this type of patient that prob- 
ably would have shown some response to potas- 


aromatic 


sium iodide therapy. 

Amphotericin B Therapy. Gold et al. [96] in 
1955 reported the isolation of amphotericins A 
and B from an unidentified species of strepto- 
myces obtained from a soil specimen taken from 
near the Orinoco river in Venezuela. Vande- 
putte [97] et al. at the same time reported on the 
purification and separation of amphotericins A 
and B. Jn vitro studies have shown that as little 
as 0.5 wg. per ml. of medium is sufficient to 
inhibit growth of B. dermatitidis completely [98] 
Since these reports, there have been many 
articles recording the beneficial effect of intra- 
venously administered amphotericin B in deep 
mycoses [24,25,99-712]. These articles report 
favorable effects in North American _blasto- 
mycosis, cryptococcosis, histoplasmosis and 
coccidioidomycosis. A recent report [709] records 
in detail the physical, chemical and biological 
properties, the im vitro spectrum and mode 
of action, the acute and chronic animal toxicity, 
absorption and excretion in animals and experi- 
mental animal infections. This report also 
records in detail the procedure for bioassay of 
amphotericin B in body fluids, as does the report 
by McNall et al. [773]. 

Only 3 reports record the use of amphotericin 
B in the treatment of systemic North American 
blastomycosis [24,25,774]. We recorded details of 
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four cases of severe, stilbamidine-resistant North 
American blastomycosis treated with ampho- 
tericin B intravenously. Derbes and Krafchuk 
[774] described a patient with North American 
blastomycosis with pulmonary lesions, granulom- 
atous lesions of the face and oral mucous mem- 
branes, a negative blastomycin skin test and 
complement fixing antibody titers which 
varied from 1:8 to 1:32. This patient was treated 
with amphotericin B, administered orally, in 
amounts of 3.0 gm. per day for three months; 
the drug was not given intravenously. Single 
budding organisms were found in the tissue on 
serial biopsy after the cutaneous granulomas 
had clinically healed. Unfortunately, the authors 
make no mention of culture of these organisms. 
The report by Utz et al. [25] on the use of 
amphotericin B in North American blastomyco- 
sis would tend to discount the effectiveness of 
amphotericin administered orally. One of the 
two patients with systemic blastomycoses re- 
ported by Utz was treated with 5 gm. of ampho- 
tericin B per day given orally for twenty-eight 
days, with no apparent change. When this 
patient was treated with relatively small doses of 
amphotericin B administered intravenously the 
sputum became culturally and microscopically 
negative for blastomycetes. The second patient 
with North American blastomycosis described by 
Utz was treated only with intravenously admin- 
istered amphotericin B. Objective improvement 
was reported after 115 days of therapy. 

Follow-up studies of our four original patients 
treated with amphotericin B (Cases 1 through Iv) 
and four additional similarly treated persons are 
summarized in Tables 1 and n. 


CASE REPORTS 


Case. C. R. is a fifty year old white male auto- 
mobile factory worker from Detroit, Michigan, whose 
first indication of North American blastomycosis was 
an ulcerating lesion of the mouth noted in May 1953. 
Multiple cutaneous granulomas of the face and neck 
then developed. Roentgenograms of the chest 
revealed irregular parenchymal densities in the right 
anterior first inner space. (The patient had no pul- 
monary symptoms.) Sputum examinations were 
negative; however, a gastric analysis in December 
1956, revealed B. dermatitidis on culture. This man 
had received a total of 25.4 gm. of stilbamidine and 
2-hydroxystilbamidine, yet relapse occurred and 
he gave evidence of active disease. He was initially 
treated with amphotericin B in December 1956, at 
which time he received a total of 0.5 gm. This was 
administered by slow intravenous drip over a period of 
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TABLE 1 
CLINICAL SUMMARY 


Duration of 
Disease 
(yr.) 


Patient, Age 
(yr.) and Sex 


| 


Race | Occupation | 


No. 


Automobile 
worker 

Automobile 
worker 

Automobile 
worker 


C. R., 50, M 


Case | 
| 


Laborer 


Farmer 
Carpenter 
Laborer 
Physician 


56, M 
, 69, M 
, 41, M 


| M. A., 33, M 


| 
| 
Previous 
| Complement 
Diamidine 
Fixation 
Test 


Blastomycin 
Skin Test 


System 
Involvement Therapy 


\gm.) 


Lungs, skin 


Lungs, skin, 
bone 
Lungs, skin, 
subcutaneous 
abscess, psoas 
abscess, bone 
and prostate 
Lungs, skin, 
subcutaneous 
abscess, bone 
and prostate 
Lungs, skin 
Lungs(?), skin 
Lungs, skin 
Lungs 


six to eight hours. The drug was suspended in 1,000 
cc. of 5 per cent dextrose in water. Because of the 
toxicity, which was manifested by a febrile reaction, 
nausea, vomiting and anorexia, the 0.5 gm. total 
dosage was administered over a period of approxi- 
mately one month’s time. At the end of this time the 
patient was clinically and bacteriologically well. 
However, he returned to the hospital three 
months following discharge, exhibiting new facial 
granulomas. A second course of 1.0 gm. of ampho- 
tericin B was administered in a dosage of 50 mg. per 
day for twenty consecutive days. The untoward effects 


of the intravenously administered amphotericin Bb 


were minimized by the concomitant use of 10 mg. of 
prednisolone and 50 mg. of chlorpromazine. No renal 
toxicity was noted during the administration of eithe: 
course of amphotericin B. Since the patient was last 
treated, some twenty-six months ago, he has given no 
indication of recurrence of his disease and has con- 
tinued to work. This patient’s original blastomycin 
skin test and all of those performed subsequently have 
been negative. The weak complement fixing antibod) 
titer (1:5) which was present prior to the amphotericin 
B therapy has reverted to negative. 


TABLE 


SUMMARY OF 


AMPHOTERICIN B 


THERAPY 


Total 
Dose 
(gm.) 


Average Daily 
| Patient | Intravenous Dose 
(mg. ) 


Case 
No. 


50 
50-75 
50-100 


Fever, nausea, emesis, anorexia 
Fever, nausea, emesis 
Substernal 


Time Since 
Last Treated 
(mo. ) 


Present Clinical 


Toxic Effects 
Result 


Apparent 
Apparent 


pain, dyspnea fever, Doubtful 


chills, emesis, anorexia 


50-100 
50 
50 
50 
50 


| None 
Fever, 


| Fever, nausea, emesis, chills, malaise 
| Fever, nausea, emesis, malaise 
| Mild nausea only 


nausea, 


Doubtful 
Apparent 
Apparent 
Apparent 
Apparent 


emesis, azotemia, 


malaise, phlebitis 
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W 4 0) 1-5 254 
n | E. 1., 39, M WwW 13 0 1-80 27.0 
mum | H. 24,M N 5 0 1-64 39 6 
|G. G., 44, M N 9 0) 1-64 48.0 
Vv H. G W 4 () 0 46.0 
vr | W. J. 349 0 1-4 0 
VII E. M W 9412 0 0 0) 
0 0 0 
| 
1.5 26 cure 
II E. I. 1.0 29 cure 
4.0 
IV G. G. 4.54 14 
Vv H. G. 1.0 26 cure 
VI W. J. 1.0 26 cure 
vu E. M. 1.0 S| 18 cure 
Vill M. A, 1.0 eee 11 cure 


North American Blastomycosis 


Case u. E. I. is a thirty-nine year old white male 
automobile factory worker in whom signs and 
symptoms of this disease developed in December 1944. 
He was first seen at the University of Michigan Medi- 
cal Center in Ann Arbor, Michigan, in February 
1945, at which time a diagnosis of North American 
blastomycosis was established. This patient has had 
extensive pulmonary, cutaneous and osseous involve- 
ment throughout the thirteen-year course of his dis- 
ease. Administration of 27 gm. of the aromatic 
diamidines did not effect a cure. Therapy with 
amphotericin B was begun in January 1957, with a 
daily dose of 50 to 75 mg. per day, administered 
intravenously in 1,000 cc. of 5 per cent dextrose in 
water. A total dose of 1.0 gm. was given over a period 
of thirty days. Fever and nausea were the only two 
complaints during administration of the antibiotic, 
and these reactions were relatively well controlled by 
the administration of chlorpromazine. The cutaneous 
lesions healed quite rapidly during the thirty-day 
period of treatment. The roentgenograms of the chest 
have also shown improvement. The patient’s osseous 
involvement had apparently healed previous to the 
amphotericin B therapy. This patient has been re- 
admitted to the University Hospital on two occasions 
since he was treated with amphotericin B for recon- 
structive plastic surgery of the face. This has been 
necessitated by the extensive damage to the eyelids 
and the nose caused by the cutaneous blastomycotic 
granulomas. The patient’s skin test has always been 
negative. His complement fixing antibody titer prior 
to amphotericin B therapy was positive in the relatively 
high titer of 1:80. Within six months from the time 
that this patient was started on amphotericin B ther- 
apy, his complement fixation titer became negative 
and has remained negative to date. At the present 
time, the patient is actively working, and free of any 


evidence of activity of his disease. 


Case mi. H. J. is a twenty-four year old Negro 
male automobile worker with North American 
blastomycosis of five years’ duration. The onset was 
heralded by signs of moderately severe respiratory 
infection in the summer of 1952. Several months 
later verrucous cutaneous lesions appeared over the 
face and lower extremities. Six months later a draining 
abscess of the mandible developed. It was at this time 
that the diagnosis of North American blastomycosis 
was established, and stilbamidine therapy was begun. 
He was given a total of 39.6 gm. of aromatic diami- 
dines between April 1953 and December 1956. In 
spite of the temporary beneficial effect produced by 
the administration of these drugs the patient con- 
tinued to have advancing disease of the lungs, skin, 
subcutaneous tissue and bone. He also had a large 
dissecting psoas abscess and a deep draining sinus 
tract connecting a perivertebral abscess. Amphotericin 
B therapy was begun in January 1957, the drug being 
administered intravenously in a daily dosage of 50 to 
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100 mg. suspended in 1,000 cc. of 5 per cent dextrose 
and water. Within minutes following the administra- 
tion of the first dose of amphotericin B chills, fever, 
tachycardia, dyspnea and severe substernal chest pain 
developed. Administration of the drug was immedi- 
ately discontinued and the symptoms disappeared 
within several hours. Electrocardiograms taken after 
the episode of chest pain and two days later were 
normal. Administration of the drug was resumed two 
days later, and except for development of nausea, 
vomiting and fever it was well tolerated. By the time 
1.0 gm. had been given the draining sinus tract had 
completely healed, the productive cough had ceased, 
and all cutaneous lesions showed complete regression. 
During the ensuing five months the patient gained 17 
pounds in weight. However, he was readmitted to the 
University Hospital on April 6, 1957, with severe left- 
sided abdominal pain with radiation to the left testicle 
and a temperature of 104°r. Surgical exploration of 
the abdomen was performed on April 13, 1957. 
Numerous loculations were encountered in the region 
of the old psoas abscess. However, no active granulom- 
atous tissue was found, and the blastomycetes were 
not demonstrated by direct examination or culture. 
It was thought advisable to administer amphotericin 
B prior to the exploratory surgical procedure, in 
dosage ranging from 75 to 100 mg. every other day. 
He tolerated the dosage of 100 mg. per day with no 
more evidence of toxicity than was noted during the 
dosage of 50 mg., i.e., chills, fever, nausea and vomit- 
ing. The drug seemed to be tolerated better when 
given every other day than on consecutive days. 
Following discharge the patient remained well and 
symptom-free; however, during a routine check-up in 
March 1958, the patient was found to have occasional 
B. dermatitidis organisms in the sputum, and he was 
given a third course of amphotericin B, again in doses 
of 75 to 100 mg. per day, administered on alternate 
days, for a total dosage of 1.0 gm. Nausea, vomiting, 
fever and anorexia developed again during the admin- 
istration of this course. He has had no further therapy 
since April 1958. He has remained well, without signs 
or symptoms of activity. The small amount of sputum 
which is raised has been negative for blastomycetes. 
This patient’s blastomycin skin test has been con- 
sistently negative. His initial pretreatment comple- 
ment fixation titer was 1:64. The titer in September 
1957, eight months after treatment was initially 
started, was 1:16. All three complement fixing tests 
since that time have been anticomplementary. 


CasE1v. G. G. is a forty-four year old Negro male 
laborer in whom signs and symptoms of “‘pulmonary 
tuberculosis’ developed in May 1948. The mycotic 
nature of his pulmonary illness was recognized, and 
the patient was referred to the University of Michigan 
Medical Center Hospital, Ann Arbor, Michigan, 
for treatment in June 1948. Since his initial admission 
to the hospital many cutaneous granulomas, sub- 
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cutaneous abscesses, destructive lesions of the ribs, 
left humerus and vertebra, prostatic abscess necessitat- 
ing a transurethral resection, and progressive, exten- 
sive cavitary pulmonary disease have developed. 
During his many hospitalizations the patient was 
given a total of 24.3 gm. of stilbamidine and 23.7 gm. 
of 2-hydroxystilbamidine. In spite of this vigorous 
therapy there was progression of his pulmonary 
and cutaneous lesions. Administration of ampho- 
tericin B was begun in January 1957, in the dosage of 
50 mg. per day, given at as frequent intervals as the 
patient would tolerate. After the third dose the patient 
complained so bitterly of nausea, vomiting and 
malaise that it was necessary to allow him a two- 
week’s rest before resuming therapy. Prednisolone, 
15 mg. per day, and chlorpromazine, 50 mg. per day, 
were then administered with the antibiotic. The pa- 
tient then tolerated the amphotericin B therapy in a 
dosage of 50 mg. per day in 5 per cent glucose in water 
without significant complaint. The total dose of 
1 gm. of the drug was completed by January 31, 1957. 
The patient was readmitted in May 1957, for a course 
of 1.5 gm. of amphotericin B. This was necessitated 
by the finding of blastomycetes in the sputum. This 
course of the drug was given in a dosage of 75 to 100 
mg. per day. Readmission was again necessary in 
November 1957 because of positive smears and cul- 
tures obtained from sputum specimens. This third 
course of amphotericin B was discontinued when a 
dosage of 0.9 gm. was reached. The patient again 
complained of nausea, chills and fever associated with 
the administration of the drug, so it was discontinued 
temporarily. A fourth course of the antibiotic was 
given in April and May 1958, 1.0 gm. intravenously. 
It was necessary to give 20 mg. of soluble hydro- 
cortisone with the intravenous drip of amphotericin B. 
This controlled the nausea, vomiting and malaise 
quite effectively. Since May 1958 the patient’s sputum 
has been consistently negative for blastomycetes, and 
he has remained in relatively good health, except 
for the symptoms produced by his extensive pul- 
monary scarring. Throughout the patient’s many 
hospitalizations he has been followed by various 
members of the thoracic surgery division who have 
been consulted in regard to the possibility of pul- 
monary collapse therapy. It has been their feeling that 
no surgical procedure could be risked in view of the 
patient’s reduced pulmonary vital capacity. 

This patient has consistently had a negative blasto- 
mycin skin test throughout the entire course of his 
disease. Prior to amphotericin B therapy his comple- 
ment fixing antibody titers were positive at a titer of 
1:64. He continued to have a positive complement 
fixation test titer of 1:32 when last checked in May 


1959. 


Case v. H. G. is a fifty-six year old white, male 
farmer from Kentucky who had progressive onset of 
weakness and malaise in 1949, apparently associated 
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with a prolonged episode of chills and fever at that 
time. In 1951 a verrucous granuloma of the left upper 
lip developed which was identified as blastomycotic in 
origin. The patient was originally treated at the V. A. 
Hospital in Louisville, Kentucky, with stilbamidine, 
x-ray and potassium iodide. Trigeminal nerve in- 
volvement developed as a result of the stilbamidine 
therapy. Improvement followed the first course of 
stilbamidine therapy; however, the disease recurred 
within six months, and he was retreated with the same 
drug. He was first seen at the V. A. Hospital in Ann 
Arbor, Michigan, in July 1956, at which time he was 
given 9.6 gm. of 2-hydroxystilbamidine in a daily 
dosage of 450 mg. per day. Improvement was noted, 
but exacerbation again occurred, and the patient was 
readmitted to the hospital in March 1957, for a 
course of amphotericin B therapy. He had had a 
total dosage of 46.0 gm. of the aromatic diamidines. 
At that time, extensive cutaneous granulomas were 
present over the nose, the entire right side of the face, 
and the left eyelid. Roentgenograms of the chest 
showed bilateral hilar calcification, as well as small 
peripheral calcifications in the upper left lung. ‘There 
was no evidence of active pulmonary disease. The 
hemoglobin was 11.5 gm. per cent, hematocrit 60 pet 
cent, white blood count 11,000 per cu. mm. with a 
normal differential count. The urine was normal. 
Stool guaiac examination was negative. The initial 
liver function tests were normal, and remained so dur- 
ing the amphotericin B therapy except for the cephalin 
flocculation test, which increased from normal to 
3-plus at forty-eight hours. The blood urea nitrogen 
consistently was found to be below 15 mg. per cent. 
The patient was treated daily with 50 mg. of ampho- 
tericin B per day suspended in 1,000 cc. of 5 per cent 
glucose in water. He experienced nausea and vomit- 
ing and generalized constitutional reaction to this 
therapy. He also received 20 mg. of prednisolone and 
50 mg. of chlorpromazine prior to each amphotericin 
B injection. Following the course of therapy the nausea 
and vomiting continued for several weeks, and it was 
not until he was given an ulcer regimen that improve- 
ment in these symptoms was noted. There was no 
radiologic evidence of gastric or duodenal ulcer. Since 
the patient’s discharge from the Ann Arbor V. A. 
Hospital on May 11, 1957, he has remained com- 
pletely free of all evidence of active disease. He was last 
checked in July 1959. This patient’s blastomycin skin 
test and complement fixing fixation test have both 
been consistently negative throughout the entire 
course of his illness. 


Case vi. W. J. is a sixty-nine year old white male 
carpenter from Muskegon, Michigan, who was 
admitted to the University Hospital in Ann Arbor, 
Michigan, in April 1957. The patient stated that some 
five months previously he had what was diagnosed as 
severe influenza. This subsided on symptomatic 
therapy; however, some three months prior to his 
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admission, he noted a_ progressively enlarging 
granuloma of the tip of the nose. His referring 
dermatologist had correctly identified this cutaneous 
lesion as North American blastomycosis. No other 
physical abnormalities were noted on careful exami- 
nation. The patient had had no other serious illnesses. 
Physical examination was essentially normal except 
for the exophytic, verrucous granuloma over the 
entire end of the nose. A roentgenogram of the chest 
was reported as showing no evidence of present or past 
pulmonary disease. The patient had had no previous 
therapy directed toward his North American blasto- 
mycosis. He was treated with intravenous injection of 
50 mg. doses of amphotericin B, suspended in 1,000 cc. 
of 5 per cent glucose in water. These were given by 
slow intravenous drip over a period of approximately 
six to eight hours. There were no untoward effects 
other than mild nausea during the twenty consecutive 
days that the drug was administered. The blood urea 
nitrogen remained below 14 mg. per cent at all times. 
Hematopoietic and hepatic studies were consistently 
normal. The patient was discharged one month from 
the date of admission with complete regression of the 
cutaneous lesion. In the twenty-six months since dis- 
charge from the hospital there has been no sign of 
further activity. This patient’s blastomycin skin test 
was and has been consistently negative. His comple- 
ment fixation test, initially positive in a titer of 1:4, 
became negative three months following amphotericin 
B therapy, and has remained negative to date. 


Case vu. E. M. is a forty-one year old white male 
laborer who was admitted to the University Hospital 
in December 1957, because of a verrucous, granulom- 
atous cutaneous lesion across the glabella, extending 
to the cheeks and upper and lower eyelids. (Fig. 4.) 
The patient stated that while at work as a laborer 
for the State of Michigan Highway Department, he 
sustained a blow across the bridge of the nose in May 
1957. In the area of the trauma, he alleged, multiple 
nodules appeared which developed into the extensive 
cutaneous lesion present at the time of his admission 
to the hospital. It was considered significant that in 
March 1957, some two months prior to the develop- 
ment of the cutaneous lesion, this patient had had an 
episode of pain in the upper left side of his chest, cough 
and low-grade fever. Roentgenograms of the chest 
taken at that time showed a hazy parenchymal infil- 
tration involving the left apex and extending down 
into the medial portion of the left first anterior inner- 
space and into the upper pole of the left hilum. When 
the patient was admitted to the University of Michi- 
gan Medical Center in December 1957, a roentgeno- 
gram of his chest was reported as being completely 
normal, and gave no indication whatsoever of previous 
or present disease, except for the raised, verrucous, 
granulomatous lesion of the face. B. dermatitidis was 
demonstrated with ease from pus expressed from the 
cutaneous lesion. Gastric analysis was negative for the 
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blastomycetes on direct examination and culture. 
Amphotericin B was given to this patient in a daily 
dosage of 50 mg. in 500 cc. of 5 per cent glucose in 
water. The patient was allowed to regulate the rate of 
the intravenous drip, and toward the end of the 
twenty-one days which were required to complete the 
total dose of 1.0 gm. he had increased the rate of 
the intravenous drip to the point that a bare three 
hours were required to receive the 50 mg. dose. This 
patient complained of no untoward symptoms during 
or after the administration of amphotericin B. All 
laboratory studies, including checks on the renal 
status, were entirely normal. The patient was dis- 
charged from The University Hospital on January 6, 
1958. He has been examined at regular intervals since 
the time of his discharge, and is completely free of any 
evidence of active North American blastomycosis. His 
blastomycin skin test and complement fixation test 
have been consistently negative. 


Case vin. M. A. is a thirty-three year old white 
physician of Turkish ancestry from Toledo, Ohio. 
During the winter of 1957-1958 he had had repeated 
and prolonged infections of the upper respiratory 
tract. In January 1958, weakness, chills, fever and 
weight loss were first noted. Diagnostic studies per- 
formed at a Toledo, Ohio hospital revealed an abnor- 
mal density in the anterior segment of the upper lobe 
of the left lung. A presumptive diagnosis of neoplasm 
was made, and the patient had a left upper lobe 
lobectomy in June 1958. Culture of the pathologic 
specimen was positive for B. dermatitidis, and micro- 
scopic examination of the removed portion of the lung 
revealed a granulomatous lesion in which typical 
single budding structures could be seen. Two weeks 
postoperatively the patient was transferred to the 
University of Michigan Medical Center, Ann Arbor, 
Michigan, for consideration of amphotericin B ther- 
apy. No further sign of activity of this fungus disease 
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was demonstrable on careful physical examination. 
Nevertheless it was decided that a prophylactic course 
of 1.0 gm. of amphotericin B should be administered. 
This decision was based primarily upon the micro- 


scopic finding of typical blastomycetes in sections of 


the hilar lymph nodes that were removed at the time 
of operation. We interpreted this as evidence that 
the disease process had not been completely eradicated 
by the surgery which had been performed. Prior to 
amphotericin B therapy this patient had completely 
normal laboratory studies. He was given amphotericin 
B in a dosage of 50 mg. per day in 500 cc. of 5 per 
cent glucose in water. He tolerated the administration 
of this antibiotic poorly, and towards the end of the 
course of therapy it was necessary to allow him three 
to four days rest between each intravenous treatment. 
After five days of therapy the blood urea nitrogen 
rose to a level of 20 mg. per cent from a previous level 
of 15 mg. per cent. Large numbers of cellular casts 
as well as coarse and fine granular casts, white blood 
cells and red blood cells appeared in the urine, but 
disappeared after several days rest. Phlebitis also 
developed in the areas of the injection. A febrile 
response to 101°r. developed on two occasions during 
the administration of amphotericin B. Nausea, 
vomiting, emesis and anorexia also occurred through- 
out the entire course of the antibiotic. In spite of these 


toxic effects it was possible to complete the course of 


1.0 gm. of the drug, and the patient was discharged 
from the University Hospital on August 2, 1958. 
There has been no evidence of recurrent disease. This 
patient’s blastomycin skin test and complement fixa- 
tion test have been consistently negative on all 
occasions. 


COMMENTS 


The first five of the eight cases of systemic 
North American blastomycosis reported are 
thought to represent the most severe form of the 
disease. These five patients had negative blasto- 
mycin skin tests, and four of the five had positive 
complement fixation tests. Furthermore, all 
five had had more than adequate amounts of 
aromatic diamidines without effecting cure. 
That any of these five patients reponded to 
amphotericin B is testimony for the potent 
antifungal effect of this antibiotic. Three patients 
(Cases 1, m1 and tv) have given evidence of 
recurrence of their mycotic disease following 
amphotericin B therapy at the dose schedule 
used. One patient (Case 1) has since had an 
apparent cure of the disease after receiving an 
adequate amount of the drug. Two patients 
(Case m1 and rv) have required retreatment on 
several occasions in order to control their disease, 
and it is doubtful that either of these two pa- 
tients are or ever will be completely cured of 


their extensive disease, even though they have 
remained free of signs of activity for more than a 
year. Cases vi, vil and vu are thought to repre- 
sent the more common form of North American 
blastomycosis. None of these last three patients 
had had previous aromatic diamidine therapy. 
Their response to amphotericin B therapy was 
excellent, and it seems relatively safe to assume 
that these three patients represent cures. One 
patient (Case vu) is difficult to evaluate. He had 
no cutaneous lesions and no demonstrable 
pulmonary lesions when therapy was admiinis- 
tered. Nevertheless, in view of the finding of B. 
dermatitidis in the hilar lymph nodes at the time 
of operation, it seems likely that the potentiality 
of systemic disease did exist when therapy was 
initiated. 

Some toxic effect of amphotericin B was 
evidenced by all patients except one patient 
(Case v1) who withstood the untoward effects of 
the drug remarkably well. The toxicity of 
amphotericin B can be minimized by administer- 
ing the antibiotic every second or third day. The 
most serious evidence of toxicity encountered 
was azotemia and urinary casts (Case vill). This 
subsided upon withdrawal of the drug for a few 
days, and it was possible to resume and com- 
plete the therapy. This has been the experience 
of others using this drug. This problem has 
become increasingly serious, and in several 
instances azotemia has forced us to make the 
intervals between therapy so long that it has 
been impossible to administer adequate amounts 
of amphotericin B. The other, less significant 
toxic effects of the drug, nausea, vomiting, 
anorexia and fever, seem to be quite well con- 
trolled by the concomitant use of the corticoster- 
oids administered either orally or intravenously. 
We realize that there may be serious question as 
to the wisdom of administering steroid hormones 
to persons with systemic granulomatous disease; 
however, we have not as yet encountered any 
evidence of undesirable effect. The use of the 
steroid hormones was necessary in several of the 
patients in this report in order to complete the 
amphotericin B therapy. 

The dosage required to effect apparent cure in 
North American blastomycosis still remains to be 
determined. It does appear that a smaller total 
dosage of amphotericin B is required in this 
fungus disease than in cryptococcosis, histo- 
plasmosis and coccidioidomycosis. A total dose of 
1.0 gm. has effected apparent cure in five of the 
reported eight patients of our series, and a dose 
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of 1.5 gm. was effective in a sixth patient. As pre- 
viously mentioned, the two remaining patients 
of our series of eight have extensive chronic, 
systemic disease of a nature which does not seem 
curable by any form of chemotherapy. 

Unfortunately, we have not been in a position 
to perform blood serum levels of amphotericin B 
during the administration of the drug. Adequate 
blood levels can be maintained for at least forty- 
eight hours following a single intravenous 
administration of amphotericin B. In view of this 
finding it seems advisable to administer the 
drug at intervals of every other day rather than 
consecutively, to minimize the unpleasant effects. 

We have not noticed any clinical evidence 
of induced resistance to amphotericin B even 
though as many as four separate courses were 
administered to one of our patients. Increased 
resistance has been demonstrated in several 
species of candida [775,776]. The clinical 
therapeutic effect was apparently just as great 
during the administration of the fourth course 
of amphotericin B as during the first course of 
therapy. 


SUMMARY 


There is increasing evidence of occurrence of 
a subclinical pulmonary form of North American 
blastomycosis, resembling the benign pulmonary 
form of coccidioidomycosis and histoplasmosis, 
which may be more prevalent than is generally 
thought. It is probable that North American 
blastomycosis is acquired by inhalation of the 
organism and that all patients with the disease so 
acquired have the potential for systemic spread. 
The only true cutaneous form of the disease is 
that rare type which is acquired by primary 
inoculation of the B. dermatitidis through the 
skin. Such an instance is recorded. 

The results of intravenous amphotericin B 
therapy in eight patients with systemic North 
American blastomycosis are recorded. The first 
four of these patients were previously reported, 
and this report constitutes a follow-up. Five of 
the eight patients had proved resistant to massive 
aromatic diamidine therapy. All eight patients 
responded to amphotericin B therapy. Three of 
the patients have had recurrences following 
amphotericin B therapy, although they have 
been clinically free of recurrence for over one 
year at the time of this writing. Five of the eight 
patients received a total dose of 1 gm. of ampho- 
tericin B, one patient received 1.5 gm. of the 
antibiotic, one each received 4.0 and 4.5 gm. 
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This amount is less than is used with the other 
deep mycoses. 

Seven of the eight patients exhibited some 
evidence of toxicity during the administration of 
amphotericin B. Azotemia is the most serious of 
the toxic effects encountered during the admin- 
istration of this drug. Fever, nausea, emesis and 
malaise, which accompany the administration of 
amphotericin B, can be reduced by the con- 
comitant administration of judicious amounts of 
the corticosteroids. It also seems advisable to 
administer amphotericin B every other day in 
order to lessen the untoward toxic effect. 
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Combined Staff Clinic 


Tranquilizing Drugs 


HESE are stenotyped reports of Combined Staff Clinics of the College of Physicians and 
Surgeons, Columbia University, and the Presbyterian Hospital, New York. The clinics, 
designed to integrate basic mechanisms of disease with problems of diagnosis and treat- 
ment, are conducted under the auspices of the Department of Medicine. The reports are 


edited by Dr. Richard J. Cross. 


Dr. Quentin Deminc: In five short years, 
since the term (tranquilizer was coined and since 
publication of the first clinical reports on the use 
of these agents in psychiatric institutions, the 
term itself and the suggestive trade names of the 
drugs have become part of our language. The 
drugs have had a major impact on institutional 
psychiatry and on clinical medicine (as well as 
on the financial status of the pharmaceutical 
companies involved). In addition, they have 
contributed to a renewed exploration of neuro- 
physiology and neuropharmacology which may, 
in the long run, prove to be their most important 
contribution. 

It is inevitable that a great deal of confusion 
should exist in a field expanding so fantastically 
fast. Such rapid growth could not have occurred 
without a tremendous advertising campaign 
directed at physicians, and this campaign has 
not helped to dispel the confusion. An ever- 
increasing number of drugs is being promoted; 
there are now about a score on the market. One 
drug company has even introduced essentially 
the same product under two names, recommend- 
ing one for hypertension and the other for 
anxiety. 

The drugs in question represent at least four 
different chemical classes, but they are all 
referred to as tranquilizers, or by semisynonyms 
such as ataraxics, mood normalizers, central 
relaxants, none of which has very clear meaning. 


They are recommended for the treatment of 


everything from psychosis to headache, from 
hypertension to bedwetting, and most of all for 
anxiety. All this has happened before there is any 
clear knowledge of the mechanisms or even the 
sites of action of the various agents. 

It would be appropriate at this point to define 
a ‘tranquilizer’ (it is a frightening term) but I 
must confess that I cannot. Dr. Berger, whose 
chemical classification I shall describe shortly 
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and who is the pharmacologist responsible for 
the introduction of Miltown,® uses tranquilizer 
and ataraxic as interchangeable terms meaning 
‘‘agents that quiet seriously disturbed psychotics, 
cause remission of schizophrenic and paranoic 
symptoms, bring peace of mind to overwrought 
neurotics, or antagonize the manifestations of 
hallucinogenic agents.” This definition seems a 
little more expansive than the original purpose 
of the word and incorporates what he now be- 
lieves can be accomplished with these drugs. It 
creates therapeutic success by definition. 

Bello, writing in Fortune magazine, has given 
a simpler if somewhat inelegantly phrased 
definition, ‘““The tranquilizers are compounds 
that reduce anxiety, agitation or emotional 
turmoil without putting a person to sleep.” 
Another aspect which has been stressed by some 
observers is the ability of these agents to make 
patients cooperative, to induce an increase in 
suggestibility, and to produce placidity or 
docility. 

It must immediately be apparent that it is 
impossible to make a completely clear distinc- 
tion between these actions and sedation. The 
action of any drug is dependent on the dose. 
Phenobarbital, or any other sedative given in 
appropriate dosage, does reduce anxiety and 
has a calming effect, and does reduce muscle 
tension. Similarly, all the tranquilizers are 
sedatives, and in sufficient dosage have been 
observed to induce sleep and even to cause 
stupor or coma. It does not follow that these 
drugs are just new sedatives. Some of the agents 
which are called tranquilizers are obviously 
different from barbiturates, appear to have their 
predominant effects in a different area of the 
central nervous system, and appear to modify 
personality differently. Others are less easily 
distinguished from conventional sedatives. 

It is likely that many familiar drugs would 
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have been classified as tranquilizers had the term 
been popular when they were introduced. 
(There is no more reason to group meprobamate 
with reserpine and chlorpromazine than there is 
to classify phenobarbital with them.) Conversely, 
if the term were not yet current, each of the 
“tranquilizing drugs” might be classified on the 
basis of some other action. Each has a variety of 
pharmacologic effects, some of which have noth- 
ing to do with tranquility. When such effects are 
being sought, tranquilization may be labelled 
toxicity; when tranquilization is being sought, 
these other effects may be labelled toxicity. 
Figure 1 shows the formulas of representatives 
of four different classes of drugs which are 
referred to as tranquilizers. Let us first consider 
reserpine. The circle outlines the structure of 
serotonin. Because this structure can be identi- 
fied in the molecule, Wooley and Shaw have 
related reserpine to several other groups of drugs 
with structural formulas in which serotonin also 
can be identified, namely lysergic acid dieth- 
ylamide (L.S.D.) and the ergot alkaloids. 
Brodie has pointed out that one could come 
quite close to the structure of norepinephrine if 
one drew this circle around the first two rings 
and broke the bond between the nitrogen and 


the first benzene ring. The possible significance 
of these two observations will be mentioned 
shortly. 

In each of the other structural formulas the 
circle outlines the part of the molecule which 
(in the classification of Berger) is characteristic 
of a whole group of related compounds. Chlor- 
promazine is shown as a representative of the 
phenothiazines, meprobamate of the substituted 
propanediols, hydroxyzine as a representative of 
the diphenylmethanes. 

In Table 1 are listed some members of each of 
these four classes together with the trade name 
of each. Note particularly among the phenothi- 
azines related to chlorpromazine, the compound 
Phenergan.® We are familiar with this as an 
antihistaminic. We are also familiar with the fact 
that it has sedative properties. Perhaps it could 
be classified as a_ tranquilizer. Similarly, 
chlorpromazine and others in the group show 
antihistaminic and hypnotic properties. They 
also show the antiemetic properties which will 
be discussed subsequently. 

Reserpine and the phenothiazines, while 
chemically different and probably different in 
their mechanism of action, are quite similar in 
their over-all effects on behavior. They are the 
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TABLE I 


Phenothiazines Rauwolfia 


Trade 


Name 
Serpasil® 


Trade 

Name 
Thorazine 
Sparine 
Pacatal 
Compazine 
Trilafon 
Vesprin® 


Drug 
Reserpine 
Deserpidine 
Rescinnamine 


Drug 
Chlorpromazine 
Promazine 
Mepazine 
Prochlorperazine 
Perphenazine 
Triflupromazine 
Piperidinochlor- 

phenothiazine 
Promethazine 


Moderil® 


NP208 
Phenergan | 


Thiopropazate Dartal® 


Harmony]® 


Diphenylmethane Substituted Propanediols 


Trade Trade 

Name | Drug Name 
Frenquel | Meprobamate Equanil 
Suavitil Miltown 
Atarax Tolserol® 


Drug 
| Azacyclonal 
Benactyzine 
| Hydroxyzine 
Phenyltol- 
|  Oxamine 
Adiphenine 
| Meclizine 


| Mephenesin 


PRN 
Trasentine | 
Bonamine 


most potent tranquilizers and the agents which 
have shown particularly striking effects on 
psychotics. Their difference from conventional 
sedatives is convincing. They all modify auto- 
nomic functions. 

Among the diphenylmethanes are four drugs 
marketed as tranquilizers and also two drugs 
familiar for other properties, the ‘‘antispasmodic”’ 
Trasentine® and the ‘‘antiemetic’”’ bonamine. 

The substituted propanediols were first studied 
as muscle relaxants. They are presumed to block 
“interneurons” because they appear to interfere 
with reflexes involving many syiapses more than 
they interfere with the function of simple reflex 
arcs, at least at low dosage. Some consider 
meprobamate (which is Miltown and Equanil®) 
essentially a long-acting, orally effective meph- 
enesin. Some believe its central action to be a 
reflection of its peripheral action; others believe 
its peripheral action to be a reflection of its 
central action. Its popularity, despite its 
comparative lack of potency, is related to its not 
surprising comparative lack of toxicity. It 
undeniably does affect the way people feel but 
it is quite misleading to have the common label 
of ‘tranquilizer’ applied both to meprobamate 
and to reserpine and the phenothiazines. 

If we understood how these drugs produce 
their effects the questions of nomenclature and 
therapeutic choice would be simpler. We do not. 
However, in a recent talk Dr. Bernard B. 
Brodie of the National Heart Institute dis- 
cussed the pharmacology of these compounds 
and offered some theories about their actions. 
He attempted to relate the action of these drugs 
to their possible . interference with normal 
chemical transmitters of nerve impulses in the 
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brain. He discussed W. R. Hess’s Nobel Prize— 
winning concept of two antagonistic, integrated 
systems in the mid-brain, the “ergotropic’’ and 
He suggested that norepi- 
nephrine was the neurohumoral agent for the 
ergotropic system and serotonin that for the 
trophotropic system, and that monoamine 
oxidase was the enzyme responsible for the 
deactivation of both of them. 

You will recall that Wooley pointed out a 
structural resemblance between reserpine and 
serotonin, and suggested that reserpine might 
act as an antimetabolite of serotonin. Brodie has 
pointed out a structural resemblance between 
reserpine and norepinephrine. Reserpine has 
been proved by the group at the National Heart 
Institute to deplete the brain and other tissues of 
both serotonin and norepinephrine. Brodie 
postulated that by blocking the binding of 
serotonin and leaving free a low but persistent 
concentration of newly synthesized serotonin, 
reserpine might stimulate the ‘“‘trophotropic”’ 
system and invoke its central parasympathetic- 
like effects. Some of the drug’s peripheral effects 
he accounted for by its depletion of norepi- 
nephrine from nerve endings. Chlorpromazine, 
he suggested, acted by blocking norepinephrine 
centrally. 

This theory accounts for the similarities of the 
effects of reserpine and chlorpromazine (one 
stimulating the trophotropic system, the other 
blocking the ergotropic system), and for their 
distinctions. Their interactions with L.S.D., for 
instance, differ, as do some of their peripheral 
actions; reserpine is said to act on both chemical 
mediators peripherally. Finally, the action of 
Marsilid,® an inhibitor of monoamine oxidase, 
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TABLE I 
CONDITIONS FOR WHICH TRANQUILIZERS HAVE BEEN 
RECOMMENDED 


Hypertension 
Tachycardia 


Major psychoses 


Anxiety states (pathological) 
Anxiety (normal) 
Alcoholism (delirium tremens and 

withdrawal) 
Tension headache <—?— Vomiting 
Premenstrual tension Vertigo 
Tension Refrigeration 
anesthesia 


Nausea 


Colitis 
Asthma Muscle tension 
Pediatric ?—»  Athetosis 
Petit mal Dystonia 
Bedwetting Acute back 
Making disturbed chilcren strain 
cooperative Cervical 
myositis 
Alleviating homesickness **Fibrositis”” 
Geriatrics 
Senile psychoses 
Confusion 
Quarrelsomeness 
Negativism 
Surgery 
Pre- and postoperative anxiety 


Potentiation of anesthesia 


[Excessive interest in sex (human and canine) 


would be accounted for in the same system by its 
production of a delay in the removal of either 
neurohumoral agent. 

To return to the clinical field, Table u 
presents a list of some of the conditions for which 
one or more of these compounds have been 
recommended. This list has been arranged in two 
categories. On the left are conditions in which 
the usefulness of the agents, if any, is presumably 
dependent on their action as tranquilizers. On 
the right are conditions in which their usefulness 
would appear to be related to a specific pharma- 
cologic action other than tranquilization. It is 
uncertain which of the columns some of the 
conditions belong in, and these have been 
indicated by a double arrow and question mark. 

Some of these uses appear to represent 
significant therapeutic contributions. The use of 
the agents in psychoses, anxiety, and nausea and 
vomiting will be discussed in some detail. I 
would emphasize also their use in hypertension, 
in control of the irascible senile patient, and 


perhaps in petit mal and in spastic conditions. 
Some of the conditions, I personally believe, are 
distressing even to find on the list. Perhaps the 
control of homesickness is the most startling. 

There is another action of the phenothiazines 
and reserpine, not obviously shared by mepro- 
bamate, which must be remembered. It is their 
ability to potentiate the action of a variety of 
other drugs. At times this may be useful. It has 
been consciously employed in anesthesia. It may 
partially account for the usefulness of reserpine 
in combination with other antihypertensive 
agents. On the other hand, potentiation of drug 
action is a potential hazard for any patient 
receiving these agents. Barbiturates, alcoho! and 
opiates may all produce more than the expected 
response in their presence. 

All the drugs mentioned 
producing sensitization. With 
azines, jaundice and photosensitization have 
been perhaps the most striking manifestations. 
With meprobamate, papular dermatitis has been 
noted particularly. Blood dyscrasias have been 


are capable of 
the phenothi- 


reported with several. 

When a drug is used because it is a tranquilizer, 
its other often 
described as side effects, desirable or undesirable 


pharmacologic actions are 
as the case may be. The more potent tran- 
quilizers produce more potent side effects. Both 
the phenothiazines and produce 
changes in various autonomic functions which 
are often disadvantageous. Both occasionally, 
induce parkinsonism. 

However, the most common adverse effects are 
precisely the result of tranquilization or, let us 
say, depression, enervation, and placidification. 
For example, reserpine is a useful antihyper- 
tensive agent. It is frequently stated that low 
doses are maximally effective. This is not literally 
true. A larger dose not only will frequently 
lower the blood pressure further but also may 
make a breadwinner unconcerned about the 
winning of bread. Loss of drive may make a 
debilitated patient stop making the effort to eat 
and drink. Even at conventional low doses, 
depression, or just an insufficient amount of 
anxiety, may make the drug undesirable. When 
the drug is used as a tranquilizer the same effect 
may be considered therapeutic, but the problem 
of deciding whether the modification of person- 
ality constitutes an improvement or a mistake 
may take the physician into a philosophical or 
sociological realm in which he may not feel 
completely competent. 


reserpine 
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We will now turn to a consideration of one of 
the specific pharmacological actions of some of 
these drugs which appears to be clinically use- 
ful. Dr. William Amols will discuss the manage- 
ment of nausea, vomiting and vertigo. 

Dr. Amozs: The _ phenothiazine 
compounds have found their greatest clinical 
application in the modification of abnormal 
behavior states and in the treatment of emotional 
tension and anxiety, but they have other uses. 
For example, Phenergan (a_ phenothiazine 
derivative) was one of the early antihistaminics. 
Diparcol and Parsidol® were (and still are) used 
in the treatment of Parkinson’s disease, which is 
quite interesting in view of the fact that one of 
the more prominent of the troublesome side 
effects of many of these compounds is the 
appearance of a syndrome resembling Parkin- 
son’s disease. Other clinical applications include 
their use in the induction of hypothermia, the 
potentiation of other drugs, antipruritus and 
antiemesis. It is in their antiemetic action that I 
have been principally interested for the past 
several years. 

Until the 
clinical management of vomiting was, in gen- 
eral, an unsatisfactory affair. Drugs which were 


advent of chlorpromazine the 


effective in minimizing the nausea and vomiting 
of motion sickness were usually quite ineffective 
in controlling these symptoms when they ap- 
peared from other causes. Other less specific 
methods of treatment gave inconsistent and 
unpredictable results. The need for an effective 
antiemetic was Clear enough but a useful means 
by which one could be developed was lacking. 
It was not until some of the neural mechanisms 
involved in the vomiting phenomenon were 
worked out by Dr. S. C. Wang and his co- 
workers that such a useful means became 
available. Wang et al. pointed out that basically 
there are two general types of emesis—one 
which is mediated reflexly over the vagal and 
sympathetic afferent nerves from the intestine, 
and one which results from the presence in the 
blood stream of certain circulating emetic agents 
such as apomorphine, morphine, Demerol,“ 
ergot derivatives, digitalis glycosides, nitrogen 
mustards, and various abnormal metabolites 
such as occur in infections, intoxications, uremia 
and possibly radiation. In addition, there are the 
nausea and vomiting that result from psycho- 
logical factors, from sights and smells, and from 
motion sickness. 

A specialized group of cells situated in the 
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highly vascular area postrema was discovered 
and named the Chemoceptive Emetic Trigger 
Zone (CETZ). Ablation studies have shown this 
to be the site upon which the circulating emetic 
agents seem to exert their principal effect, 
stimulating this region to activate the more 
deeply placed vomiting center which then 
brings about the complex, coordinated act of 
vomiting. Without this CETZ, the vomiting 
center remains completely resistant to circulating 
emetic agents. Stimuli arising within the intes- 
tine find their way directly to the vomiting center 
via the vagal and sympathetic afferents, and 
result in emesis without the intervention of the 
CETZ, which is completely by-passed. Vomiting 
of psychological origin likewise is believed to be 
mediated directly via the vomiting center with- 
out benefit of the Trigger Zone. The emesis 
resulting from motion sickness seems in some 
way to involve the Trigger Zone, although in 
just what way is not yet clear. 

Chlorpromazine was found in dogs to block 
quite effectively the vomiting caused by circulat- 
ing emetic agents, but to be ineffective against 
gastric irritants, particularly in small doses. In 
large doses, however, it blocked emesis from 
either source. In a general way this holds true 
when chlorpromazine is used in human subjects. 
It appears to be most effective in controlling the 
vomiting associated with infections, intoxica- 
tions, neoplasms, radiation sickness and drug 
reactions. It is least effective in the vomiting due 
to gastric irritation and intestinal obstruction. 
With very large doses, often large enough to 
produce unpleasant side effects, even this type 
of vomiting can sometimes be eliminated. This 
suggests that chlorpromazine may depress the 
vomiting center in addition to blocking the 
CETZ. 

This understanding of the neural mechanisn 
of emesis has made possible a sensible and 
convenient method of screening antiemetic 
agents in animals by rating them against 
standard doses of chlorpromazine in their ability 
to block the vomiting which results from usually 
effective doses of centrally active emetics. In this 
way prochlorperazine was found to be three or 
four times as potent as chlorpromazine in dogs, 
and in human studies about two or three times 
as potent, dose for dose. Another phenothiazine 
(perphenazine) had a relative potency twenty- 
four times that of chlorpromazine, and in man 
was found to be in the range of five to eight times 
as effective. 
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Although earlier compounds such as Dram- 
amine,® bonamine and Marezine® exhibit some 
degree of antiemesis in motion sickness, they do 
not compare with the phenothiazines in the 
control of vomiting of central origin. On the 
other hand, the phenothiazines seem to be 
relatively useless against motion sickness. Since 
the latter is believed to involve the CETZ, the 
reason for this is not clear. 

Just why the phenothiazines should block 
emesis at the CETZ is not understood, but 
several theories have been devised in an effort 
to explain it. Perhaps the most attractive 
hypothesis is that based on the concept of 
competitive inhibition. When the phenothiazine 
compounds are placed directly on the CETZ 
they may actually produce emesis, but the 
amounts required for this are far greater than 
those for apomorphine and other centrally active 
emetic drugs. They are therefore very weak 
emetics. The theory of competitive inhibition 
holds that these compounds have a greater 
affinity for the receptor cells of the CETZ than 
have the usual emetic agents, and therefore 
block the receptors to these agents. Being such 
weak emetics they fail to stimulate the CETZ, 
and thus the vomiting center is not activated. 

Another interesting and promising use for this 
group of compounds has recently come to light 
in a study being conducted at this hospital by 
Dr. Edmund P. Fowler, Jr., Dr. Robert M. Hui 
and myself. About two years ago it was dis- 
covered quite by chance that a patient who was 
very ill with violent vertigo, retching and 
nystagmus (which for want of a clearer under- 
standing we called acute labyrinthitis) responded 
rather dramatically to the intravenous adminis- 
tration of a small amount of perphenazine, to 
the extent that not only did the retching stop 
but also the vertigo, her most distressing symp- 
tom, disappeared, and the nystagmus became 
hardly noticeable. When the effect of the drug 
wore off the symptoms returned, and this time 
were relieved by an intramuscular injection of 
5 mg. of perphenazine. When, after a time, the 
symptoms again returned, oral perphenazine 
made her symptom-free for as long as she took 
this drug regularly. After about ten days the 
condition seemed to disappear. 

This favorable effect on vertigo prompted an 
investigation into the usefulness of perphenazine 
in Meniere’s syndrome. This clinical study is still 
under way, but some preliminary observations 
can be cited. Twenty-two patients with Meniere’s 


syndrome have received treatment with per- 
phenazine. Of these, fifteen have had sufficient 
follow-up to permit reporting on them at this 
time. All had vertigo as a prominent feature of 
the syndrome. All were having their attacks 
with sufficient frequency and regularity, and for 
a long enough time prior to the starting of treat- 
ment, that any major change in their pattern 
would not be likely to occur on the basis of 
chance alone. Seven of the fifteen patients had 
no further attacks after starting treatment. Of 
particular interest is the fact that the remaining 
eight patients receiving the drug continued to 
have their attacks with more or less the same 
frequency, at least for a while, but in each 
instance vertigo was no longer a feature nor did 
they complain of nausea, retching or vomiting. 
Their attacks simply consisted of increasing 
tinnitus and deafness, and a “‘blocked”’ sensation 
in the affected ear. These results appear to 
indicate that while the entire symptom complex 
of Meniere’s syndrome is by no means eliminated, 
the most troublesome component, that of vertigo 
with nausea and vomiting, is quite effectively 
suppressed by this drug. A larger series of pa- 
tients will have to be studied for a longer period 
of time before any firm conclusions can be 
drawn, but these early observations seem most 
promising. 

Dr. Deminc: We have thus far been on firm 
ground: the use of a drug to accomplish a 
specific change in function. The goal is definite, 
and methods for evaluating the effectiveness of 
therapy are comparatively simple. Now we will 
move to a mistier realm. Dr. Hamilton South- 
worth has undertaken the very difficult job of 
estimating how useful the tranquilizing drugs 
may be to the internist in office practice. 

Dr. HAMILTON SouTHWoRTH: It has been 
estimated that in 1958 over fifty million pre- 
scriptions for tranquilizers were filled. A portion 
of this vast amount was used in the care of 
institutionalized psychiatric patients, but the 
great majority must have been prescribed by 
internists and general practitioners who have 
been sold (or oversold) on their use. We should 
be accustomed by now to the overuse of new 
compounds that have been cleverly promoted, 
after watching what happened to multivitamins, 
cortisone and antihistamines. Tranquilizers are 
now in the boom phase, and realistic appraisal 
of their worth is still most difficult. 

In general medicine, tranquilizers are used 
(1) to relieve tension and anxiety in actively 
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functioning people, (2) for psychoneurosis and 
diseases with a psychosomatic component such 
as peptic ulcer, ulcerative colitis, fibrositis and 
asthma, and (3) for certain special effects in hyper- 
tension, nausea and vomiting, vertigo, hiccoughs, 
and in disturbed senile patients. 

It is most important to make the distinction 
between (1) and (2). Psychoneurotics are sick 
and to a greater or lesser extent cannot function 
adequately, and need therapy. However, per- 
haps an even greater use of tranquilizers has 
been to tide fairly normal people over periods of 
stress. 

When I get up to speak, certain things often 
happen in my epigastrium and knees that are 
not altogether pleasant. It would be very nice to 
take a tranquilizer, but if I did, I certainly would 
not do my best. Anxiety and tension are impor- 
tant motivating forces in human progress, and 
any attempt to suppress them when they are not 
pathological but just physiological should be 
condemned. 

The second category is a different proposition. 
Psychoneurotics who are disabled by their dis- 
ease to a greater or lesser extent need treatment. 
Tranquilizers are of assistance, as a spate of 
articles published in the last four years attests. 
The problem is whether they help any more than 
other, older medications such as phenobarbital 
or chloral hydrate, or even placebos. It is here 
that the literature, viewed critically, is most dis- 
appointing. There are almost no accounts as yet 
of studies that were well conceived and that one 
can be sure were well controlled with double- 
blind technics and other safeguards to make 
them statistically significant. Reading over the 
best of what there is leaves one in real doubt 
whether that most popularized of the tran- 
quilizers, meprobamate, has any advantage over 
the barbiturates in the therapy of psycho- 
neurotics. Furthermore, the stronger pheno- 
thiazine derivatives (chlorpromazine, promazine, 
prochlorperazine or Compazine,® etc.) have 
enough inherent risk of such toxic effects as blood 
dyscrasia and, in the case of chlorpromazine of 
jaundice as well, to make their use somewhat 
questionable in the relatively mild psycho- 
neuroses and psychosomatic diseases. The 
rauwolfia alkaloids are now used very little in 
internal medicine except in the therapy of 
hypertension. Other compounds listed by Dr. 
Deming and the newer drugs described by 
Dr. Amols have still not been studied adequately, 
except perhaps in some of the special situations 
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listed in the third category for one to render any 
good judgment. 

In the absence of any real backlog of sound 
published reports, I have tried to sample current 
opinion by asking about a dozen attending 
physicians on the staff of this hospital what use 
they make of tranquilizers in their practice. All 
but two of these physicians make house calls and 
serve as the personal physician for most of their 
patients. 

The first question asked and the response 
obtained were: 

1. For daytime sedation, during the last three 
to six months, have you used the following drugs, 
and in what relative proportions: meprobamate, 
phenobarbital, chloral hydrate, any others? 


Phenobarbital: spread 25 to 95 per cent (average, 
53 per cent) 

Meprobamate: spread 0 to 60 per cent (average, 
35 per cent) 

Chloral hydrate: spread 0 to 20 per cent 
(average, 7 per cent) 

Others (compazine and chlorpromazine men- 
tioned): (average, 5 per cent) 


This orients the problem in terms of daytime 
rather than night sedation and aims to compare 
the use of meprobamate with phenobarbital and 
chloral hydrate, and also with any other pre- 
ferred tranquilizer. Perhaps the use of the word 
sedation was not optimal, but you will note first 
the tremendous spread in the relative use of 
these compounds by different physicians. Sec- 
ond, you will see that phenobarbital is still in a 
commanding lead. Third, it is obvious that the 
other tranquilizers are used very little by these 
practitioners. 

2. Do you generally prefer meprobamate, 
phenobarbital or some other drug (please 
specify) for 


Anxiety symptoms 


Meprobamate preferred by 64 per cent of 
physicians 

Phenobarbital preferred by 36 per cent of 
physicians 

Others preferred by 0 per cent of physicians 

Mild reactive depressions 

Meprobamate preferred by 36 per cent of 
physicians 

Dexamyl® preferred by 
physicians 


36 per cent of 
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Chlorpromazine preferred by 19 per cent of 
physicians 

Phenobarbital preferred by 9 per cent of 
physicians 

Others preferred by 0 per cent of physicians 


Patients who are just hyper-reactors 


Phenobarbital preferred by 82 per cent of 


physicians 

Meprobamate preferred by 18 per cent of 
physicians 

Others preferred by 0 per cent of physicians 


The second question aims to break down the 
preference for these compounds into specific 
disease patterns. Again there is a large difference 
of opinion, but meprobamate comes out sur- 
prisingly well in both anxiety symptoms and 
mild reactive depressions while phenobarbital 
is way ahead in the treatment of those who are 
just hyper-reactors, if any treatment is really 
required. Dexamyl, a combination of Dexedrine* 
and Amytal,® occupies an important place in 
the treatment of depression. 

3. Which do you think has the 
incidence of unpleasant side effects, pheno- 
barbital or meprobamate? 


greater 


Meprobamate: 30 per cent of physicians 
Phenobarbital: 30 per cent of physicians 
No difference: 40 per cent of physicians 


The third question aims to find out if the 
advertised lack of toxicity and side effects for 
meprobamate has been substantiated. You will 
see that phenobarbital and meprobamate came 
out exactly equal in this vote. 

4. How do you think phenobarbital and 
meprobamate compare as to predictability of 
effect at standard doses? 


Phenobarbital considered more predictable by 
89 per cent 

Meprobamate considered more predictable by 
11 per cent . 


The fourth question raises the important 
problem of predictability of effect at standard 
doses, and you will see that phenobarbital is 
regarded by a great majority as superior in this 
regard. 

5. What is your preferred drug in case of 


Acute vertigo 


Dramamine® preferred by 45 per cent of 
physicians 
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Chlorpromazine preferred by 33 per cent 
physicians 

Bonamine preferred by 11 per cent 
physicians 

Phenobarbital preferred by 11 per cent 
physicians 

Intractable vomiting 

Chlorpromazine preferred by 90 per cent 
physicians 

Compazine 
physicians 


preferred by 10 per cent 


Intractable hiccoughs 


Chlorpromazine preferred by 78 per cent 
physicians 

Phenobarbital preferred by 11 per cent of 
physicians 

Dactil® preferred by 11 per cent of physicians 


6. Give a very rough guess as to the pre- 
centage of your hypertensive patients with blood 


pressure over 180/110 mm. Hg now taking 


reserpine, barbiturates, other antihypertensive 


drugs. 


Percentage of patients on reserpine: spread 10 to 
70 per cent (average, 38 per cent) 
Percentage of patients on barbiturates: spread 1 
to 50 per cent (average, 21 per cent) 
Percentage of patients on others: (average, 
2 per cent) 


In the disturbed senile patient do you 
employ the following drugs frequently or rarely? 


Chloral hydrate: Used frequently by 90 per 
cent* of physicians 

Chlorpromazine: Used frequently by 80 per cent 
of physicians 

Meprobamate: Used frequently by 60 per cent 
of physicians 

Phenobarbital: Used frequently by 30 per cent 
of physicians 

Promazine (Sparine”®): 
per cent of physicians 


Used frequently by 20 


The fifth, sixth and seventh questions are 
directed at the use of compounds in some of the 
specific problems listed previously in the third 
category. You will see that chlorpromazine has 
established its place in the treatment of intracta- 
ble vomiting and hiccoughs, and is second only 
to Dramamine in vertigo. The newer compounds 

* Thirty per cent specified that use was particularly 
for night sedation. 
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described by Dr. Amols were not yet adequately 
known sampling of physicians’ 
opinions was made in November 1957. 

The hypertension question can of course only 
be answered by a very rough estimate. Here 


when this 


again the spread in the answers (as in the case of 


reserpine, which some used in 10 per cent and 
some in 70 per cent of their hypertensive pa- 
tients) is apparent. The question was purposely 
phrased to include patients with fairly mild 
hypertension, and it appears that in this over-all 
group a little more than half receive some 
medication and about twice as many are given 
reserpine as phenobarbital. 

The last question, relating to the disturbed 
senile patient, does not specify between day and 
night sedation, and this is probably why chloral 
hydrate ranks so high. Phenobarbital is low be- 
cause of its tendency to cause confusion in the 
aged. Chlorpromazine seems to rate slightly 
above meprobamate in this problem. 

I must emphasize again that the physicians 
who filled out this questionnaire constitute a 
very small sample, and as attending physicians 
on the medical service of one teaching hospital 
are not at all representative of the country at 
large. 

In summary, I should like to leave you with 
the realization that the place of the tranquilizers 
in internal medicine has not yet been clearly 
delineated. I am sure they have a place, but so 
far this seems to have been more securely 
established as a result of their special effects, 
such as against vomiting and hypertension, 
rather than as a result of their over-all tranquil- 
izing action. There has been much over- 
enthusiasm, and the conservative clinician is 
now cautiously trying out some of the com- 
pounds and contrasting them with his older 
methods of treatment. He is far behind the 
pharmacologist in the use of the newer com- 
pounds, but in the absence of definitive pub- 
lished clinical studies this is just where he should 
remain. 

Dr. Deminc: The place of tranquilizers in the 
practice of internal medicine is still uncertain, 
but their impact in psychiatry has been less 
equivocal. Dr. Sidney Malitz, Associate in the 
Department of Psychiatry, in charge of the 
Department of Experimental Psychiatry at the 
Psychiatric Institute, has undertaken a discus- 
sion of their usefulness in this field. 

Dr. Matuitz: The term “tranquilizer”’ 
has been severely criticized by many, and count- 
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less other substitutes such as ‘“‘ataractic,”’ 
phrenotropic agent,’ etc. have been suggested. 
In this discussion, by tranquilizer is meant a 
drug producing relief of tension and anxiety 
with diminution in motor hyperactivity without 
the profound drowsiness which barbiturates 
would induce in producing an equivalent effect. 
As will be emphasized later, this does not mean 
that drowsiness is not produced by some of 
these drugs. 

Because the effects of these drugs are so differ- 
ent in hospitalized patients and those out of 
hospitals, I shall describe their indications and 
effectiveness under these two headings. 

Hosfrtalized Patients. The most obvious and 
dramatic effects of the tranquilizing agents have 
been observed in hospitalized patients. Par- 
ticularly benefited has been that group of hyper- 
active, assaultive, patients who have been severe 
therapeutic and management problems, fre- 
quently attacking hospital personnel and other 
patients, often ripping off their clothes and 
destroying property. In the past it was often 
necessary to keep them locked in a bare ward or 
in seclusion for much of the time. Diagnostically 
this group included a large number of catatonic 
schizophrenic excitements, agitated depressions, 
senile agitations and manic states of the manic- 
depressive psychosis. Most notably successful 
in the calming effect on these patients have 
been the phenothiazine and rauwolfia groups. 
The phenothiazines are the quickest acting and 
most effective. These drugs have also been used 
in the treatment of hyperactive mental defec- 
tives and in the withdrawal stages of hospitalized 
drug addicts. It is most impressive to tour the 
wards of a state hospital and to see now curtains, 
plants and other signs of domestic living where 
previously there had been nothing but bare 
walls for fear that the patients would destroy 
everything in sight. Those patients who in the past 
ran around naked and screaming are now neatly 
dressed, no longer incontinent, and either quietly 
idle or engaged in some form of occupational 
therapy. This experience has been universal 
in mental hospitals throughout the world. The 
dramatic improvement in these patients cannot 
be attributed, as some have claimed, solely 
to the “‘suggestion” effect of a new preparation 
which is frequently accompanied by great 
enthusiasm and increased energy on the part 
of the hospital staff. It is true that such a change 
in the staff’s attitude often does bring about a 
transient improvement in the patient popula- 
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tion, but such effects are all too short-lived. The 
improvement with these drugs has lasted far 
longer than is seen with “placebo effect’’ agents. 

The phenothiazine group has been most effec- 
tive in controlling the excitement and hyper- 
activity of acute alcoholic hallucinosis and 
delirium tremens. The substituted propanediol 
group, the most prominent member of which is 
meprobamate (marketed as Equanil and Mil- 


town), is of little or no value in the group of 


hospitalized patients just described. Frenquel 
was originally recommended for the treatment 
of acute hallucinations, but its effectiveness has 
not been substantiated in subsequent studies. 
The severely deteriorated, withdrawn, vegetat- 
ing, chronic hospital patient does not respond 
well to any of the tranquilizers or, unfortunately, 
to any other therapy we have available today. 

Non-hospitalized Patients. These drugs are 
much less effective in outpatients than in the 
hospitalized group. There are two chief reasons 
for this difference. First, the symptoms which 
these drugs control best, namely, hyperactivity, 
unbearable anxiety and tension and assaultive- 
ness, occur predominantly in _ hospitalized 
patients. If these symptoms play a prominent 
role in the clinical picture of the outpatient, 
hospitalization usually becomes necessary. Sec- 
ond, there is a tendency for outpatients not 
under the regulatory discipline of the hospital 
to discontinue these drugs as soon as unpleasant 
side effects develop. They will often stop the 
medication after a day or two, before beneficial 
effects of the drug have had a chance to appear. 
Some side effects, such as drowsiness and co- 
ordination difficulty, may cause impairment in 
a patient’s work ability and in other daily func- 
tions such as driving a car and handling ma- 
chinery. These problems are less important in a 
hospitalized population. 

Tranquilizers have proved most effective in 
the severe anxiety neurotic who develops 
periodic attacks of panic, usually associated 
with such symptoms as hyperventilation, marked 
fears of impending death, pallor, tachycardia 
and extreme restlessness. The rapidly decom- 
pensating, ambulatory schizophrenic on the 
verge of a complete break may with these drugs 
avoid hospitalization. Drugs of the pheno- 
thiazine group, such as Thorazine,® Sparine, 
Trilafon® and Compazine, are most effective 
in these patients. The rauwolfia group is some- 
what less effective because these drugs do not 
act quickly enough; they often require several 


days of administration before becoming effective. 

Meprobamate has been of little value in this 
group. On the other hand, in patients with mild 
to moderate anxiety and tension, the mepro- 
bamate group is of some value, especially when 
one would not want to use the more potent 
rauwolfia and phenothiazine groups because of 
their unpleasant and sometimes serious side 
effects. There is some question, however, as to 
whether meprobamate is any more effective 
than phenobarbital in patients with mild 
anxiety. Obsessive-compulsive react 
poorly to all of the so-called tranquilizers and 
frequently become preoccupied and disturbed 
further by the side effects resulting from their 
usage. It is difficult to predict the reaction of 
patients with phobias although it is worth while 
to try the more potent tranquilizers. Some 
phobic patients who are afraid to travel to the 
doctor’s office may improve sufficiently to make 
the trip and receive psychotherapy or other 
necessary treatment. Others, of course, may 
become phobic about taking the medication and 
get worse. 

Most of us at one time or another have seen 
patients with marked paranoid ideation existing 
out of a hospital setting. Some of these patients 
decompensate further under appropriate inter- 
nal or external stress and require hospitalization. 
The phenothiazines have sometimes proved 
effective in preventing hospitalization in some of 
these persons, although others have become 
suspicious about the medication and about the 
side effects, feeling that they are being influ- 
enced in some way, and will break off treatment. 
The phenothiazine and rauwolfia groups seem 
more effective than the meprobamate group for 
this type of patient. 

Great care should be exercised in administer- 
ing these drugs to depressed patients. Drugs of 
both the phenothiazine and rauwolfia groups 
have been reported to intensify already existing 
depression and sometimes to be associated with 
the development of a depression when it has 
not previously existed. This is especially true of 
the rauwolfia group. The treatment of choice for 
depression still is electric shock. ‘Temporizing 
with a depressed patient may result in a suicidal 
attempt. Meprobamate in combination with 
benactizine has recently been recommended for 
the treatment of depression, but the effectiveness 
of this treatment has not yet been established. 

Drugs of the diphenylmethane group have been 
uniformly disappointing in the treatment of 


patients 
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both hospitalized and non-hospitalized mental 
patients. Frenquel, while it has no side effects, 
does not have any appreciable clinical effects 
either. Atarax® has few side effects but is so 
mild in its action that it is of little value in 
moderately and severely anxious patients and of 
no value in ambulatory psychotics. Suavitil was 
originally recommended for obsessive patients 
but its value has not been substantiated. 

In general, one can say that the results with 
all tranquilizers in outpatient neurotics and 
ambulatory psychotics are not nearly as promis- 
ing as are the results with the hyperactive, 
highly agitated hospitalized group. 

As previously mentioned, the administration 
of these drugs is often complicated by a variety 
of undesirable side effects. While the pheno- 
thizaines remain the best all-around tran- 
quilizers, they are also associated with the 
greatest amount of side effects. Fortunately, 
few of these are considered serious. A chol- 
angiolitic jaundice may develop which usually 
subsides when the drug is discontinued. A higher 
incidence of jaundice has been noted in patients 
with a previous history of gallbladder disease 
or biliary obstructive symptoms. Agranulocytosis 
may also occur, but it is extremely rare and is 
apparently due to individual sensitivity te the 
drug. Some of the less serious but frequently 
annoying side effects are drowsiness, fatigue, 
allergic skin reactions, hypotension, diarrhea 
or constipation, increased appetite, photo- 
sensitivity, nasal stuffiness, dizziness, lactation 
and edema of the hands and feet. A parkinsonian 
picture may develop which subsides when the 
drug is discontinued. 

Of equal importance are the psychic side 
effects observed. Some patients develop marked 
feelings of depersonalization and _ unreality. 
Patients will frequently complain of being in a 
‘dream state” and are frightened by feeling out 
of contact. This is a very common cause for 
spontaneously discontinuing the drug in out- 
patients. Others complain of vivid night 
dreams, and still others of decreased sexual 
potency. The latter may actually be a physio- 
logic disturbance rather than a psychic one. 
Depression has already been mentioned. Oc- 
casionally, acute psychotic reactions with or- 
ganic confusion symptoms may be precipitated 
by these drugs. Recently seizures have been 
reported upon the sudden withdrawal of 
Thorazine and Sparine in patients taking rela- 
tively high dosages. A number of these patients 
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gave a previous history of brain damage but 
some did not. 

The side effects of the rauwolfia group are the 
same as those of the phenothiazines except for a 
much higher incidence of depression. There have 
been no reports of jaundice. Depression may be 
so severe as to require hospitalization and electric 
shock therapy. There have been several reports 
of suicide after drugs of this group are given. 
Epileptiform seizures have been reported early 
in treatment but are not frequent. Gastro- 
intestinal hemorrhages have also been known to 
occur, and this group of drugs should therefore 
be used only with great care in patients with 
gastrointestinal disorders. 

The side effects of meprobamate are few. 
Drowsiness appears to be the chief side effect. 
There have been some reports of skin rash and 
non-thrombocytopenic purpura. There have also 
been infrequent reports of fever, fainting and 
angioneurotic edema. To date there have been 
no reports of fatal blood dyscrasias. Possible 
habituation has been reported. It is interesting 
to note that habituation does not appear to 
occur with the phenothiazine or rauwolfia 
groups. This may be because there is no true 
pleasure component associated with their intake 
since the side effects tend to balance off any 
elements of excessive gratification associated 
with the relief of troublesome mental symptoms. 
Since the side effects of meprobamate are either 
slight or absent, the patient has the opportunity 
to get more real pleasure from the intake of 
this drug. Withdrawal reactions and seizures 
have been reported following abrupt termina- 
tion of this drug. 

There is no rule as to the amount of drug 
necessary to produce tranquilizing effects. 
Because of the great individual variation in 
response it is necessary to evaluate each pa- 
tient’s response individually with the aim of 
attaining that dosage which will produce maxi- 
mal clinical effects with minimal side effects. 
Dosages recommended by the manufacturers of 
these drugs may be used as a starting point, but 
it will frequently be found that much smaller 
doses suffice, or occasionally that much larger 
dosages may be necessary. Side effects also vary 
tremendously from patient to patient; some 
develop them at an exceedingly small dosage 
level, while in other patients very high dosage 
levels of the drug produce minimal side effects. 
For example, some patients receiving 150 mg. 
of Thorazine a day are so disturbed by drowsi- 
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ness, dry mouth and feelings of depersonaliza- 
tion that they are virtually unable to function. 
Others taking 1,000 mg. a day may achieve a 
satisfactory level of tranquilization with virtually 
no side effects. Some patients maintained on 
these drugs for a period of months may begin to 
slip because of a tolerance which appears to 
develop, especially with the phenothiazine 
and rauwolfia groups. This finding also is highly 
variable. Some investigators have recommended 
using the development of the parkinsonian 
syndrome as the end point in determining the 
optimal beneficial level of the drug. In our 
experience, this has not been helpful since many 
patients seem to derive benefit from the pheno- 
thiazines and rauwolfia drugs without develop- 
ing any parkinsonian features. Initially, the 
literature cautioned against the use of barbi- 
turates in conjunction with the phenothiazines, 
stressing the marked potentiation of the former 
by the latter. While it is true that potentiation 
frequently occurs, the degree of potentiation is 
highly variable and must be _ individually 
assessed. 

Many patients relapse when these agents are 
discontinued, and it is necessary to carry some 
on maintenance dosages for several years. Many 
more studies are needed of long term effects 
of these drugs. 

The use of the phenothiazines in conjunction 
with electric shock treatment is still a highly 
debatable issue. Several cases have been re- 
ported of circulatory collapse and death follow- 
ing the combined use of electric shock treatment 
and this group of drugs. Other investigators 
claim they have given hundreds of shock 
treatments in combination with Thorazine, 
Sparine and related drugs without sequelae. 
At present it would appear most expedient to 
discontinue the use of tranquilizing drugs before 
administering shock treatment. 

The exact relationship between psychotherapy 
and the tranquilizers has yet to be worked out 
satisfactorily. Certain patients appear to be 
made more approachable by the use of these 
drugs. Whether or not the tranquilizing agents 
actually shorten psychotherapy has not yet been 
verified. The ideal tranquilizer will prove to 
be not a “‘magical pill’? but a safe drug with a 
minimum of side effects capable of controlling 
adequately the disrupting influence of excessive 
fear, rage and anxiety so that a person can cope 
with life’s problems in optimal fashion free 
from these major handicaps. 


Dr. FRANKLIN M. Hancer: I am sure that 
we are all well accustomed to coincidences in 
the realm of scientific discovery. But it does 
seem remarkable that four new groups of com- 
pounds differing from one another both chemi- 
cally and pharmacologically, but having great 
similarities in their effect on behavior, should be 
discovered almost simultaneously. Is there any 
good reason why this should have happened? 

Dr. Deminc: I do not think it has happened. 
Of course the pace of drug development has 
accelerated tremendously in recent years and 
some coincidences are to be expected. However, 
rauwolfia is an old drug in India. It is a coinci- 
dence that it was introduced in the West only a 
short time after the phenothiazines were 
introduced in France—the first for hypertension, 
the second for hypothermia. These two classes do 
have similar effects on behavior, and when the 
catchy, descriptive term ‘‘tranquilizer’ was 
coined, it spread to both. The other groups 
discussed do not really have comparable effects 
on behavior but have enough such effect to have 
led to their introduction under the same catchy 
label for sales reasons. We have seen not a 
scientific coincidence but a bandwagon use of 
promotional terminology combined with the 
development of a somewhat new approach to the 
use of drugs to affect the psyche. 

Dr. JoHN Dean: I should like to ask Dr. 
Southworth if he thinks that reserpine affects the 
underlying course of uncomplicated hyperten- 
sion, or does its use merely provide symptomatic 
relief from anxiety for the patient and perhaps 
even for the physician? 

Dr. SoutHworTH: To my knowledge there is 
no clinical study which as yet provides an 
answer to this question. Essential hypertension 
commonly remains in an uncomplicated stage 
for ten or more years, while rauwolfia alkaloids 
have been used extensively for only five years. 
Any answer therefore must be in terms of per- 
sonal opinion. This will depend on whether one 
believes that in essential hypertension the ele- 
vated peripheral resistance causes or at least 
aggravates the arteriolar lesions. In the advanc- 
ing Cases it is quite possible that each aggravates 
the other and that reserpine may help to break a 
vicious circle. In the uncomplicated case, how- 
ever, we still lack real evidence that the 
underlying course of the disease is modified. 

STuDENT: It has been mentioned that the 
phenothiazines are of no value in the treatment 
of motion sickness. I wondered if attempts have 
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been made to combine them with antiemetics 
in the antihistamine group to see if a potentiating 
action could be observed? 

Dr. Amo ts: To the best of my knowledge this 
has not been done. 

Dr. Frep Katz: I gather that the use of these 
drugs has greatly reduced the need for both 
facilities and personnel in our mental hospitals. 
I wonder if Dr. Malitz has any figures on the 
extent to which this has occurred? 

Dr. Matirz, I can give you figures only for 
New York State. It may surprise you to know 
that contrary to the expectation that the need for 
facilities and personnel would be reduced, the 
advent of the tranquilizing drugs has resulted 
in an increased need for these facilities and 
personnel! The role of the attendant is no 
longer that of custodian. He now is actively 
engaged along with the psychiatrist and social 
worker in therapy with previously 
inaccessible patients. There is now a crying 
need for additional doctors, nurses, social work- 
ers and attendants to aid in the rehabilitation 
of these patients. The advent of the open hospital 
which has been made possible, at least in part, 
by the use of tranquilizing agents also has 


milieu 


required additional personnel. 

Dr. Henry Brill, Assistant Commissioner of 
Mental Hygiene for the State of New York in 
charge of research and evaluation of these drugs 
in New York State, has reported that in the year 
1955-1956 the state hospital population showed 
a decrease of some 500 patients in comparison 
with the increase of 2,500 the year before and the 
average rise of 2,000 per year for the previous 
decade. The same trend continued during 1956 
1957, producing a further reduction of some 
500 patients. It should be kept in mind, however, 
that the increased discharge rate has been 
attributed to a general stepping up of all forms of 
therapy, both new and old, of which the tran- 
quilizing agents make up only one part. 

Within the last two years, restraint and seclu- 
sion has been cut by 75 per cent. This is a 
mathematical expression of what has been a 
revolution in the care and treatment of hospital- 
ized mental patients. 


SUMMARY 


Dr. RicHArD J. Cross: The tranquilizing 
agents are not one but several groups of com- 
pounds which differ from each other widely 
but have been classified together. Some of them 
have very useful properties unrelated to the 
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common label of “‘tranquilizer.” They all have 
undesirable side reactions, many of which result 
from their tranquilizing or other therapeutic 
properties. All of them do affect mood and alert- 
ness but not all in the same way or to the same 
degree. 

Our understanding of the mechanism of action 
of these drugs is far from clear and will probably 
require a greater comprehension of normal 
neurophysiology. Conversely, the research scien- 
tists seeking such a greater comprehension have 
found these new agents to be useful tools, and 
this, in the long run, may prove to be their 
most important contribution. Studies of the 
relationship between the metabolism of these 
compounds and that of serotonin, norepinephrine 
and psychotomimetic agents such as LSD are 
yielding interesting results which may represent 
the beginning of an understanding of their 
pharmacology and an opening for a new ap- 
proach in neurophysiology. 

Chlorpromazine and related compounds have 
been found of great value in controlling vomit- 
ing, particularly when the Chemoceptive Emetic 
Trigger Zone is involved. Emesis due to motion 
sickness and gastric irritation is far more difficult 
to control. These compounds have shown a 
dramatic effect in suppressing the vertigo, 
nausea and vomiting of Meniere’s syndrome. 

In other medical conditions the tranquilizing 
drugs have proved to be of great value, although 
their effects are somewhat less clear-cut. As 
their name implies, their chief usefulness has 
been in relieving tension and anxiety in actively 
functioning individuals. However, unless due 
caution is observed, this active functioning may 
be impaired. 

The management of hospitalized mental 
patients has undergone a major change since 
the introduction of these agents. Assaultive 
patients formerly handled only by restraint 
and isolation have now become amenable to 
treatment. The entire atmosphere of the mental 
institution has been altered. Outpatients are 
less amenable to such therapy, although in 
many these drugs have proved useful. 

As is usually the case when potent new drugs 
are discovered, the introduction of the tran- 
quilizing agents has been followed by a great 
wave of enthusiasm and considerable overuse 
of these compounds. As objective, well con- 
trolled clinical studies have become available, 
we have gradually increased our understanding 
of both the usefulness and the dangers of these 
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drugs. At the same time they are teaching us 
more about neuropharmacology which in due 
course will provide us with a clearer understand- 
ing of the mechanisms involved. 
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NTEREST in the group of congenital metabolic 
l defects in which aminoaciduria is present 
was kindled by Fanconi in 1936 [7]. Since that 
time many cases have been reported in which 
aminoaciduria, other renal defects, and rickets 
have existed in infants and children on a con- 
genital basis. In 1952 Lowe and his co-workers 
2| described three cases of a syndrome, ap- 
parently non-familial, consisting of amino- 
aciduria, organic aciduria, albuminuria, de- 
creased renal ability to form ammonia, systemic 
acidosis, hydrophthalmos, retarded growth and 
development, hyporeflexia, decreased muscle 
tone and muscle mass, recurrent fever, high 
pitched cry, and rickets. The present report 
concerns double ovum twins in whom all but the 
last three of these findings were present. The 
discovery of these anomalies shortly after birth 
has offered a unique opportunity for early 
definition and treatment of some of the abnor- 
malities involved, particularly those of the eye, 
and for the prevention of rickets. 


CASE REPORTS 


Case 1. R. H., the older of double ovum male 
white twins, was born at Kaiser Foundation Hospital, 
Oakland, August 3, 1956, by breech delivery. He 
weighed 6 pounds, 2 ounces at birth. On discharge at 
age four days, his weight was 5 pounds, 8 ounces. 
His diet consisted of an evaporated milk formula and a 
vitamin preparation supplying 1,000 units of vitamin 
D daily. At the age of seventeen days the infant was 
brought to the clinic because of failure to gain weight. 
Bilateral corneal opacities, high palate, prominent 
epicanthal folds, tapered fingers and a small umbilical 
hernia were observed. 

The mother had not been ill or exposed to radiation 
or toxins during pregnancy. Four older siblings, in- 


cluding double ovum female twins aged two years, 
were normal. There was no history of congenital 
anomalies or metabolic disease within the family. 

At the age of two months the infant was admitted to 
the hospital for ophthalmic surgery. He was pale, thin 
and hypoactive. His weight was 8 pounds, 6 ounces; 
length, 21 inches; head circumference, 1434 inches; 
chest circumference, 1344 inches. The anterior 
fontanelle measured 3 centimeters in length and 2 
centimeters in width; the posterior fontanelle was 
closed; there was no craniotabes. The pupils failed to 
react to light. A dense, white, irregular cataract 
occupied the center of each lens; surrounding it was a 
small portion of clear lens. Ocular tension was 28 mm. 
in each eye. The pupils were pinpoint and did not 
dilate because of dense posterior synechiae. Slit lamp 
examination failed to reveal evidence of cystine 
crystals in the conjunctivas. In addition to the physical 
defects previously observed, muscle tone was flabby 
and there was generalized hyporeflexia and hyper- 
extensibility of the extremities. The infant was not 
observed to smile, and apparently could not lift 
his head or chest from the prone position. 

On admission the white blood cell count was 6,450/ 
cu. mm. with a normal differential count; the blood 
hemoglobin level was 8.8 gm./100 ml.; the erythro- 
cyte count was 4.8 million/cu. mm., the erythrocytes 
appearing small and pale on blood smear. Cystine 
crystals were not present in the bone marrow. 
Examination of the urine revealed a specific gravity 
of 1.022, pH greater than 8.0, response to the Sulko- 
witch test 2-plus, no albumin, sugar or acetone. From 
five to fifteen leukocytes per high power field, and an 
occasional granular cast were seen in the urinary 
sediment. Repeated analyses of the urine showed 
persistent alkalinity, the presence of protein (between 
1-plus and 3-plus), negative and “‘1-plus” (green) 
reactions to Benedict’s reagent, specific gravity 1.011 
to 1.020, and total osmolarity 353 to 690 mOsm./L. 
Glucose was not demonstrated in the urine. The 
serum sodium level was 133 mEq./L.; potassium, 


* From the Department of Pediatrics, Kaiser Foundation Hospital, Oakland, California. 
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Fic. 1. Photograph of the twins at age twenty-two months. R. H. on the left, 
D. H. on the right. See text for description of abnormalities and rate of growth 


and development. 


4.5 mEq./L.; arterial blood pH, 7.32; chloride 
112 mEq./L.; calcium, 10.3 mg./100 ml.; phos- 
phorus, 4.6 mg./100 ml.; alkaline phosphatase, 
17.5 King-Armstrong units per 100 ml. Blood Kahn, 
cephalin flocculation, total serum protein, albumin, 
globulin and serum bilirubin tests yielded normal 
results. The kidneys and urinary tract appeared 
normal on urographic examination, and nothing 
unusual was seen in roentgenograms of the skull and 
long bones. Iridectomy and linear extraction of the 
cataract in the left eye were performed and the infant 
was discharged. 

Growth and development continued slowly. On 
November 26, 1956, at the age of three and a half 
months, the child was readmitted to the hospital in an 
attempt to elucidate the nature of his metabolic dis- 
orders. There was evidence of excessive aminoaciduria 
involving most of the common amino acids, inter- 
mittent proteinuria, hyperphosphaturia, alkaline 
urine, and metabolic acidosis. 

Beginning on November 29, 1957, sodium citrate 
was given in a quantity equivalent to 10 mEq. of 
sodium daily. The dosage of vitamin D was 1,000 units 
daily. The sodium citrate was increased to 30 mEq. 
daily at age ten months, to 45 mEq. daily at age 
twelve months, and to 60 mEq. daily at age twenty 
months. The infant has gained steadily but slowly 
in height and weight. No evidence of rickets was 


seen in roentgenograms of the upper and lower ex- 
tremities at age eighteen months. Glaucoma was 
present in the right eye; in the left, there was evidence 
of scar tissue filling the iridectomy coloboma. At age 
eighteen months iridectomy was performed on the 
right eye and ocular tension was reduced. At age 
twenty-one months needle biopsy of the right kidney 
and surgical biopsy of the right fifth costochondral 
junction were performed. At age twenty-two months 
(Fig. 1) the infant had twelve teeth and gazed at 
bright lights; he could sit alone, roll over, crawl, 
stand with aid, and repeat a few simple sounds. 


Case u. D. H. was delivered, by external version 
and extraction, thirty minutes after his twin brother 
on August 3, 1956. The placenta contained two am- 
nions and two chorions. The infant’s birth weight 
was 5 pounds, 15 ounces. At birth he was limp and 
cyanotic, but respiration occurred immediately and 
spontaneously, and his color improved after he had 
been in an incubator for two hours. There was no 
further neonatal difficulty, and the infant was dis- 
charged at the age of seven days, weighing 5 pounds, 
4 ounces. 

He was brought to the clinic with his brother at age 
seventeen days, having failed to gain weight on a diet 
consisting of an evaporated milk formula, vitamin D 
(1,000 units daily), and an iron preparation supplying 
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15 mg. iron daily (Fer-in-Sol® 0.6 ml.). The physical 
findings were similar to those observed in his twin 
brother, although he was smaller than his sibling, 
weighing 5 pounds, 6 ounces at age seventeen days. 
There were bilateral corneal opacities, prominent 
epicanthal folds. high palate, tapered fingers, hypo- 
reflexia and a scaphoid skull. The infant preferred to 
lie in an opisthotonic position, but his neck could 
easily be flexed. The ophthalmologist noted bilateral 
congenital cataracts with posterior synechiae; the 
pupils dilated to 3.2 mm. following instillation of 1 per 
cent atropine, and tension in each eye was 28 mm. of 
mercury. 

At three and a half months of age the patient was 
admitted with his sibling for further study. He was 
small and thin, and did not follow a bright light with 
his gaze. His muscle tone was poor and the extremities 
were hyperextensible. His weight was 8 pounds, 12 
ounces; height, 21 circumference, 
15!4 inches; chest circumference, 14 inches. The 
anterior fontanelle measured 2 inches in length and 
1!4 inches in width. The eye findings were unchanged. 

On admission, the leukocyte count was 12,600/cu 
mm. with a normal differential count; the erythrocyte 
mm. The erythrocytes ex- 


inches: head 


count, 4.8 million/cu. 
hibited hypochromia and microcytosis on smear. 
he urinary specific gravity varied between 1.015 
and 1.025; total osmolarity, between 341 and 990 
mOsm./L. The urine contained protein (1-plus), no 
sugar or acetone, and reacted positively (2-plus) to 
the Sulkowitch test. Occasional granular casts were 
seen in the sediment. Qualitative tests of the urine 
for cystine yielded negative, 2-plus and 3-plus reac- 
tions on three occasions. The urinary protein content, 
as measured by the Esbach test, was 0.1 gm./100 ml. 
on two occasions. Reactions to repeated qualitative 
tests for protein varied between 1-plus and 3-plus, 
and for reducing substance between 0 and 2-plus. 
Glucose was not present in the urine. The pH of the 
arterial blood was 7.24. The carbon dioxide-combin- 
ing power of the blood was 20.5 mEq./L.; sodium, 
129 mEq./L.; calcium, 10.2 mg./100 ml.; inorganic 
phosphorus, 4.3 mg./100 ml.; urea nitrogen, 15 mg. 

100 ml.; fasting blood sugar, 135, 99 and 108 mg./100 
ml. on three occasions; total protein, 7.2 gm./100 ml.; 
2.5 gm./100 ml.; and serum 


albumin, globulin, 3.7 
creatinine 1.33 mg./100 ml. 


On November 29, 1956, the administration of 


sodium bicarbonate was begun, in a dosage equivalent 
to 10 mEq. of sodium daily (a quantity equimolar to 
the quantity of sodium citrate administered to the 
brother). The daily dose of vitamin D (1,000 units) 
was continued; iron medication was withdrawn. The 
diet consisted of an evaporated milk formula and 
strained foods. The dosage of sodium bicarbonate was 
gradually increased concomitantly with increments in 
sodium citrate dosage to the twin, until the infant was 
one year old. Then, on August 14, 1957, the medica- 
tion was changed to sodium citrate (30 mEq. daily), 
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because of the comparative ease of administration of 
this substance. The dosage was increased to 45 mEq. 
at age sixteen months, and to 60 mEq. at age twenty 
months. 

This infant's growth and development paralleled 
that of his brother, but was slower. Teething began at 
the age of six months, and fourteen teeth were present 
at age twenty-two months. The daily dose of vitamin 
D was increased to 3,000 units at thirteen months of 
age and to 4,500 units at age sixteen months (an 
amount 4.5 times that received by his twin). Roent- 
genograms taken at the age of eighteen months 
showed no evidence of rickets. At age twenty-one 
months biopsies were performed on the right kidney 
and the right fifth costochondral junction. Iridectomy 
and linear extraction of the cataract in the left eye 
were performed at age seven months. The tension in 
each eye prior to operation was 55 mm. of mercury. 
Operations performed on the right eye included 
iridencleisis, cyclodiathermy, goniotomy, and iridec- 


tomy and cataract extraction. 


METHODS 


Sodium and potassium levels were determined by 
flame photometry. The following substances were 
analyzed in the serum and/or the urine: inorganic 
sulfate [3], organic acids [4], titratable acidity [5], 
ammonia nitrogen [6], creatinine [7], chloride [8,9], 
inorganic phosphorus [70], urea nitrogen [77,72], 
calcium [73], and alkaline phosphatase [74]. Alpha- 
amino nitrogen determinations in serum and urine 
were performed by Dr. Harold A. Harper [75,76], of 
the University of California. Urinary amino acids 
were determined microbiologically [7/7] through the 
courtesy of Commander Paul Doolan, Oak Knoll 
Naval Hospital. Urine chromatographic studies were 
performed by Dr. C. E. Dent, University College 
Hospital Medical School, London. Total osmolarity 
was determined by means of a freezing point depres- 
sion method (Fiske osmometer) [78]. At age twenty- 
two months, needle biopsy of the right kidney and 
surgical biopsy of the right fifth costochondral junc- 
tion were performed in each infant by Dr. Carolyn 
Piel, Department of Pediatrics, Stanford University 
Medical School. Electron microscopic study of the 
renal biopsy material was performed by Dr. Joseph 
Goodman, Long Beach Veterans Administration 
Hospital, Long Beach, California. Renal biopsy tissue 
had been fixed in 1 per cent osmic acid buffered to 
pH 7.4 and imbedded in methacrylate. 

Normal values for some of the less commonly de- 
termined substances, using the analytic methods 
described, are as follows: Urinary ammonia nitrogen: 
0.70 gm. (50 mEqgq.)/day in the adult [or about 0.41 
gm. (29 mEq.)/sq. m./day], usually comprising about 
4 per cent of the urinary nitrogen and increasing up to 
tenfold during acidosis. Titratable acidity: about 0.2 
to 0.8 mEq./kg./day. Urinary alpha-amino nitro- 
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TABLE I 
URINE EXCRETION VALUES 


| 
| Inorganic lA NHiN 
Sodium Potassium | Chloride Phos- 
Medication pH | (mEq./sq. | (mEq./sq. | (mEq./sq. phorus (mg./sq. whan 


Nitrogen 

(mg./sq. 

m./day) m./day) m./day) (mg./sq m./day) \mg./8q 
m./day) 


litratable 


Age | 
mo.) 


Nitrogen 


(4 


m./day) 


9 
9 


27/56 ‘ 
/28/56 34g | .. 
/29/56 to Na citrate 
10-30 mEq./ 
| day 
12 
| NH,Cl 
30 mEq./day 
| 


8/12/57 to 
2/10/58 
2/10/58 
2/10/58 to 
2/17/58 
2/17/58 


11/27/56 
3/12/57 to 


8/6/57 


8/6/57 
8/7/57 
8/7/57 to 
8/12/57 
8/12/57 
8/14/57 
8:35 a.m. to 
10:05 a.m. 


8/14/57 
7:00 a.m. 
10:25 a.m. 
12:30 P.m. 
4:40 

8/15/57 to 
2/10/58 

2/10/58 

2/10/58/to 
2/17/58 

2/17/58 


Na citrate 
45 mEq./day 


NH.C! 


50 mEq.,/day 


NaHCO; 


12.5-30 mEq./ 


day 


NH.Cl 
30 mEq./day 
Phosphate 


buffer 
pH 7.45 


435 ml. 


intravenously 


Na citrate 


45 mEq./day 


1400 


101.0 


D. H., 


1290 


gen: about 2 mg./kg./day for this 
alpha-amino nitrogen: (fasting) 4 to 6 mg./100 ml. 
Organic acids: about 1 mEq./kg./day. Serum alkaline 
phosphatase: 5 to 20 King-Armstrong units/100 ml. 

In order to minimize the changes occurring with 
increasing size of the subjects, the urinary excretion 
values are expressed in terms of body surface area 


age group. Serum 


and/or body weight wherever possible. 


Since total urinary non-protein nitrogen was not 


studies yielded the following information: 
(1) marked aminoaciduria involving most of the 
common amino acids, (2) a tendency to excrete 
an alkaline urine, (3) proteinuria and intermit- 
tent cylindruria, and (4) diminished ability to 
increase the excretion of ammonia and titratable 
acid following ammonium chloride administra- 


tion. Although balance studies were not per- 


determined, urinary ammonia nitrogen values are 
expressed in terms of percentage of the urinary urea 
nitrogen. 


RESULTS 


Urine and serum studies in these fraternal 
twins are summarized in Tables 1 and nm. Urine 


formed, the urine excretion values for phos- 
phorus (over 1.0 gm./sq. m./day) and potassium 
appear to be abnormally high, and those for 
calcium (about 50 mg./sq. m./day) seem low. 

The urinary excretion of alpha-amino nitro- 
gen was much increased, varying between 13 
and 40 mg./kg./day in D. H., and between 
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| 
Date Acidity 
| ( mEq 
Kg./Gay 
R. H., Twin No. 7 
11 5 30.0 | 3 | j 99 6 1220 34.0 Pere 
11 8.0 26.8 37 100.8 1216 355 ae 
11 | 
8 6.8 1.8 50.1 34.3 773 0 247 
8 : . . 
8 5.9 23 50.7 52.2 842 1.2 380 
18 7.6 70.1 55.6 156 l 
18 8 12.4 1965 160.0 891 4.7 
Twin No. 2 
12 68.4 57.8 31.5 R34 co 7 
12 7.0 61.5 49 4 46 8 761 51.3 46? g 
12 
66.8 77.9 45.8 2915 96.5 401 
5.9 83.3 60.1 37 .8 2810 620 
».5 52.6 26.7 38.4 1172 75.9 1070 2.8 
18 6.8 85.5 61.0 1288 7 224 
NH.Cl 
50 mEq./day 
18 6.8 : 101.0 14.0 1700 253 794 4 1.04 
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TABLE I 
SERUM VALUES 


Na 


Medica- 
tion 


pH | 


(mEq./L.) 


Alka- 
line 
Phos- 
phatase 
| (K-A u./ 
100 ml.) 


K Ca P 


(mEq./L.) | (mg. %)* | (mg. %) 


Cl 
(mEq./L.) 


| 
* | 


R. H., Twin No. 7 


0 135 
Na citrate 
NH,Cl 30 
mEq./ 
day 
Na citrate 
NH,Cl 50 
mEq. / 
day 


7.40 


0 
NaHCO 
NH,Cl 30 

mEq. / 
day 
Phosphate 
buffer 
Na citrate 
Na citrate 
NH,Cl 50 
mEq./ 


day 


, Twin No. 2 


102 


104 
115 


109 
105 


110 
114 


= (mg./100 ml.). 


13 and 24 mg./kg./day in R. H. Microbiologic 
assay revealed abnormally large amounts of all 
of the common amino acids (Table ur) with the 
exception of leucine, isoleucine and _ valine, 
which were excreted in quantities similar to those 
excreted by the control subject. Chromato- 
graphic assay gave comparable results. The 
fasting serum levels of alpha-amino nitrogen 
were slightly below normal in both infants. Slit 
lamp and bone marrow examinations failed to 
reveal evidence of cystinosis. 

Total organic acids were present in the urine 
in slightly greater than normal amounts (1.4 
mg./kg./day in D. H. and 2.2 mg./kg./day in 
R. H.). The values for urinary ammonia nitro- 
gen and titratable acid excretion would be 
considered normal in the absence of systemic 
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acidosis, but are abnormally low for the subject 
with acidosis. 

The creatinine clearance was normal in each 
infant (68 ml./sq. m./minute in D. H. and 87 
ml./sq. m./minute in R. H.). The values for 
urea Clearance were 50 ml./sq. m./minute in 
D. H. and 54 ml./sq. m./minute in R. H. 

Prior to therapy with alkali, systemic acidosis 
and elevation of the serum alkaline phosphatase 
level were observed. 

Sodium, in the form of citrate or bicarbonate, 
was administered to both infants beginning at 
the age of three and a half months, and the 
dosage was gradually increased with their age. 
(Table 1.) After base therapy was begun, the 
following alterations were observed in the urine: 
the excretion of chloride diminished and the 
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ove CO = | 

11/27/5 6 = 5.0 10.0 3.9 24 

8/6/57 4.7 21 

8/13/57 12 110 4.5 

18 112 3.9 11.0 5.0 6.5 

Q 12 115 | 16.0 

1] , 20.5 129 | 4.9 10.2 4.3 29 

21.4 8.9 5.0 30 

8/6/57 20.0 4.5 18 
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TABLE II 
RESULTS OF MICROBIOLOGIC STUDIES OF URINARY 
AMINO ACID EXCRETION OF TWINS MADE AT 
AGE FIVE MONTHS* 


A Three 
Year Old 
Normal 
Child 


D. H., 


Common Amino 
[win [win 


Acute No. 1 No. 


Alanine 
Arginine. . 
Aspartic acid. . 
Cystine . 
Glutamic acid. . 
Glutamine 
Glycine. . 
Histidine. . 
Isoleucine . 
Leucine 
Lysine. 
Methionine . 
Phenylalanine 
Proline. 
Serine. . 
Threonine . 
Tryptophane 
Tyrosine 
Valine 


* Values (expressed in mg./day) are compared with 
those of a normal three year old child. 


excretion of sodium and potassium rose. The pH 


decreased slightly during the early months of 


treatment, but later rose to pretreatment levels 
in one of the twins (R. H.). Phosphorus excre- 
tion decreased slightly initially but at age eight- 
een months was at levels approximating those 
before treatment. The excretion of ammonia, 
titratable acid and alpha amino nitrogen was 
apparently not affected. 

There was a gradual decrease in serum alka- 
line phosphatase during the course of therapy. 
(Table 11.) 

Ammonium chloride was administered to 
both infants on two occasions, once at age twelve 
months in a dosage of 30 mEq./day for seven 
days, and again at age eighteen months in a 
dosage of 50 mEq./day for seven days. (Tables 1 
and u, Fig. 2.) The following effects were ob- 
served: (1) In the serum: decrease in pH; rise in 
alkaline phosphatase, chloride and blood urea 
nitrogen; no significant change in the other 
components studied. (2) In the urine: a. In- 
crease in the excretion of calcium, phosphorus, 
chloride and urea; only slight increase in the 
excretion of ammonia (this rise was much less 


than the normal response to ammonium chloride 
(79-23]); no significant change in excretion 
values of organic acids (which were slightly high 
initially). b. No significant change in pH or 
titratable acidity. 

At age twelve months, D. H. received 135 ml. 
of sodium phosphate buffer (pH 7.45) intra- 
venously over a period of ninety minutes. 
(Table 1, Fig. 2.) The urinary excretion of 
phosphorus and the serum inorganic phosphorus 
level rose rapidly. The urine titratable acidity, 
ammonia excretion values and ammonia’ urea 
nitrogen ratio increased to a degree greater than 
that which had followed the administration 
of 50 mEq. of ammonium chloride daily for 
seven days. (Table 1, Fig. 2.) Renal mechanisms 
which may account for these results will be 
discussed. 

No change in the rate of growth was evident 
between the ages of three and a half and nine 
months. At age nine months the rate of growth 
apparently accelerated in both infants (Fig. 5), 
coincident with the increase of sodium citrate 
and bicarbonate dosage to 20 mEq./day. Both 
infants received vitamin D in a dosage of 1,000 
units daily until thirteen months of age. The 
amount administered to D. H., the smaller of the 
two, was then augmented until by age sixteen 
months he was given 4,500 units daily. The larger 
dose did not alter his rate of growth or labora- 
tory results as compared to those of his twin. 


BIOPSY RESULTS 


Biopsy of the right sixth costochondral junc- 
tion and needle biopsy of the right kidney were 
performed in each infant at age twenty-two 
months. Microscopic examination of the bone 
showed normal calcification and ossification of 
the cartilage. Renal tissue in each case showed 
normal appearing glomeruli; the renal tubules 
were arranged in.a normal fashion and showed 
occasional multinucleated epithelial cells and 
unidentifiable crystalline material within the 
tubular lumens. The changes in the renal tubules 
were not considered to be characteristic of a 
specific disease. Further study by electron micros- 
copy of the renal tissue from both infants re- 
vealed abnormalities which were mainly in the 
renal tubule cells. The mitochondria within the 
tubule cells were swollen and there was dis- 
ruption of the mitochondrial cristae. (Fig. 3.) 
Sections through the glomeruli revealed no 
abnormalities except for swelling of the foot 
(Fig. 4.) Rhodin [24] described 
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Fic. 2. The effect of administration of ammonium chloride and phosphate buf- 
fer to D. H., compared to the effect of administration of these substances to 
normal adult men (as observed by Sartorius et al. [79] and Pitts et al. [23]). All 
results expressed in terms of micromoles per minute per 1.73 sq. m. body surface 


area. See text for discussion. 


autolytic changes in renal tubule cells of mice, 
including swelling of the mitochondria and 
destruction of the cristae, following a delay as 
brief as one hour in fixation of tissue. 

The significance of the observations made by 
electron microscopy in these cases is question- 
able. There is a paucity of published descrip- 
tions of the electron microscopic appearance of 
renal biopsy material from normal human sub- 
jects. Swelling of mitochondria can occur in 
renal tissue obtained from such subjects [25] 
when current methods of obtaining, fixing and 
embedding the material are utilized. 


COMMENTS 


The findings in these double ovum twins are 
similar to those reported by Lowe and his co- 


NOVEMBER, 1959 


workers in 1952 [2]. For the purposes of this 
discussion, the term “‘Lowe’s syndrome”’ will be 
used to indicate a congenital disease manifested 
principally by aminoaciduria, hyperphospha- 
turia, proteinuria, decreased ability of the kidney 
to form ammonia and an acid urine, systemic 
acidosis, congenital cataracts with glaucoma, 
retardation of growth and development, and 
rickets (if alkali therapy is not instituted). The 
syndrome reported by Lowe included all of the 
salient features of Fanconi’s syndrome; in 
addition, the kidney could not respond to 
acidosis by increasing the excretion of ammonia 
and titratable acid. Whereas Fanconi’s patients 
excreted a highly acid urine containing a greater 
than normal amount of ammonia and titratable 
acid [26], the urine of Lowe’s patients was alka- 


EFFECT OF PHOSPHATE BUFFER a 450 
400 
be 
50 
350 
300 
5 
250 
200 
50 
100 
— 


Lowe’s Syndrome—Schoen, Young 


#3 


Fic. 3. Electron microgram showing a tubule cell in the lower left hand portion 
with swollen and disrupted mitochondria. In the upper right hand portion is an 
interstitial blood vessel with an endothelial cell lining the vessel wall. Original 
magnification X 8,800 (courtesy of Dr. J. Goodman, Long Beach, California). 


line or slightly acid. Such defects in the ability 
of the renal tubules to make ammonia and to 
acidify urine [27,28] was termed by Albright 
‘renal acidosis”’ [29]. 

Systemic acidosis is present in both Lowe’s 
and Fanconi’s syndromes, but it is apparently 
produced by different mechanisms in the two 
diseases. In Lowe’s syndrome the renal tubular 
acidosis described by Albright appears to be 
operative; the kidneys have a decreased ability 
to excrete an acid urine and to conserve base 
through the production of ammonia and hydro- 
gen ions. Albright has expressed the belief that 
the chronic acidosis of Fanconi’s disease ‘‘is due 
to an excess of organic acids being presented to 
the kidneys for excretion’’ [29]. Although Lowe 
considered organic aciduria (other than that 
due to aminoaciduria) to be an important 
manifestation of this syndrome, the levels of 
organic aciduria reported in his patients (1.3 to 


6.4 mEq./kg./day) were not as elevated as those 
reported in the Fanconi syndrome [26]. In our 
patients the organic aciduria was only slightly 
higher than that reported in normal subjects 
and could largely be accounted for by the 
aminoaciduria. 

The urinary loss of glucose which occurs in 
patients with Fanconi’s syndrome was not 
observed in the infants herein described. Since 
infants with Fanconi’s syndrome can compensate 
for the acidosis through renal mechanisms, one 
would anticipate that the acidosis in those per- 
sons would be less severe than in the twins 
presented. 

Notwithstanding the difference between the 
mechanisms of production of systemic acidosis 
in the two syndromes, the effects of the chronic 
acidosis seem to be the same: available base is 
lost from the body. Since the preservation of 
sodium, the main cation of the extracellular 
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Fic. 4. Electron microgram of a section through a glomerulus. The foot processes 
of the epithelial cells appear slightly swollen. Original magnification XK 15,200 
(courtesy of Dr. J. Goodman, Long Beach, California). 


fluid, is a physiologic necessity, the response to 
chronic acidosis is an increase in the renal excre- 
tion of other body base, mainly calcium and 
potassium. The continued renal loss of calcium, 
together with the hyperphosphaturia, leads to 
osteomalacia, and increased potassium excretion 
results in depletion of body potassium. 
McCune and his colleagues [26] expressed the 
belief that the hyperphosphaturia of Fanconi’s 
syndrome was due largely to the diminished 
renal tubular reabsorption of phosphorus. It was 
Albright’s opinion [29] that the increased urinary 
excretion of phosphorus in this syndrome could 
be ascribed mainly to secondary hyperpara- 
thyroidism, but he did not object strongly to 
McCune’s concept. Our results constitute 
evidence in favor of McCune’s hypothesis that 
the kidneys rather than the parathyroid glands 
are of primary importance in this disorder. 
Hypercalciuria was not present, and following 
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the administration of alkali to our patients the 
hyperphosphaturia persisted in spite of the fact 
that the serum values of calcium, phosphorus 
and alkaline phosphatase remained normal. 

The rapid intravenous administration of buf- 
fered phosphate resulted in a greater urinary 
excretion of ammonia and titratable acid than 
did the administration of ammonium chloride 
for one week. (Fig. 2, Table 1.) Similar results 
were observed following phosphate administra- 
tion in patients with ‘“‘renal hyperchloremic 
acidosis,” in whom there is a decreased excre- 
tion of ammonia and titratable acid in the urine 
[20,22]. Schiess and his co-workers [30] have 
shown that in normal subjects the excretion of 
titratable acid in the urine is directly propor- 
tional to the amount of buffer appearing in the 
urine when phosphate buffer is administered. 
Also, it has been found that during the first few 
hours following the administration of an acidify- 
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HEIGHT 


26 
MONTHS 


Fic. 5. Rate of increase in growth in both infants. Height and weight changes are plotted 


against the third percentile curve for age. 


ing salt, ammonia and titratable acid excretion 
increase at equivalent rates [79]. Since phosphate 
buffer has a pKa of about 6.7, its administra- 
tion can lead to increased hydrogen ion and, sec- 
ondarily, to increased ammonia excretion with- 
out decreasing urinary pH. But following the 
administration of an acidifying salt such as 
ammonium chloride, the urinary pH falls with 
the increased excretion of titratable acid and 
ammonia. Thus, in these patients with dimin- 
ished renal acidification, phosphate buffer 
presents a unique stimulus to the renal tubules. 

It is conceivable that the decreased renal 
excretion of ammonia and titratable acid that is 
observed in the clinical syndromes encompassing 
renal tubular acidosis results from a deficiency 
or inhibition of the enzyme carbonic anhydrase. 
The administration of carbonic anhydrase 
inhibitor to normal persons leads to decreased 
renal excretion of ammonia and titratable acid, 
decreased tubular reabsorption of bicarbonate, 
increased urinary excretion of potassium, al- 
kalinization of the urine, and systemic acidosis 
[37], all of which are present in patients with 
renal tubular acidosis. However, adults exhib- 
iting renal tubular acidosis have responded in a 
normal fashion when an inhibitor of carbonic 


anhydrase was administered |32], implying that 
this enzyme is not the main defect limiting urine 
acidification in the entity under consideration. 
The fact that in our patients the renal excretion 
of ammonia and titratable acid could increase, 
particularly when phosphate buffer was ad- 


ministered, would appear to indicate some 
degree of carbonic anhydrase activity. Recently 
there has been interest in the renal tubular 
transport of sodium as the stimulus for urine 
acidification [33,34]. Evidence has been ad- 
duced that sodium undergoes active cellular 
absorption [34-36], leading to the passive 
diffusion of chloride ion into, and of hydrogen 
ion out of the cell. Pitts [34] has suggested that 
there exists in the distal tubule a “‘coupled ion” 
effect, with competition between hydrogen and 
potassium ions for the sodium exchange mecha- 
nism. Although experimental evidence is lack- 
ing, it is interesting to hypothesize that in renal 
tubular acidosis there is a defect in the ‘‘sodium 
pump” in the renal tubular cells, which leads to 
decreased excretion of titratable acid and am- 
monia, increased bicarbonate excretion, and 
systemic acidosis. 

Aminoaciduria was constantly observed in the 
twins presented. That the blood level of alpha- 
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amino nitrogen was not elevated suggests a 
renal basis for the increased urinary excretion of 
the amino acids. 

Since our patients show no evidence of di- 
minished glomerular function (creatinine clear- 
ance and blood urea values are normal), their 
renal abnormalities appear to be of tubular 
function. 

The abnormal renal excretion of such solutes 
as amino acids, phosphate, ammonium and 
titratable acid, and the defect in the sodium 
pump may be due to a congenital diffuse 
abnormality in enzymatic activity within the 
renal tubule cell. The chief abnormality ob- 
served under the electron microscope in these 
patients was swelling and distortion of the mito- 
chondria in the renal tubule cells. Most tubular 
cell enzymes are probably in the mitochondria 
| 37\|, and the fine structure of the mitochondrion 
appears to be essential to normal enzymatic 
activity [24]. But two points prevent us from at- 
tempting to correlate the chemical abnormalities 
observed with the electron microscopic findings: 
(1) it is hazardous to attempt to correlate struc- 
tural changes with alterations in body tissue 
function, and (2) it is possible that in these cases 
the changes noted in the renal tubule cells on 
electron microscopy were artefacts inherent in 
current technics. 

The significance of the thickening of the foot 
processes in the glomeruli is difficult to assess. 
Both of these infants exhibited proteinuria. 
Proteinuria is also a major manifestation of 
nephrosis, and changes similar to these (but more 
advanced) have been described in the glomer- 
ular podocytes in nephrosis [38]. 

Lowe [2] noted that the infants observed by 
him incurred rickets while receiving ordinary 
doses of vitamin D (1,000 to 2,500 units daily). 
The administration of alkali without increasing 
the dosage of vitamin D was followed by healing 
of the bones, emphasizing that the rickets was 
not ‘“‘vitamin resistant.’ Similarly, rickets did 
not develop in our patients following the admin- 
istration of alkali and 1,000 units of vitamin D 
daily. 

The fact that the patients are double ovum 
twins with no history of similar disorders in three 
generations of the family speaks against a 
hereditary basis for the syndrome. It appears 
more likely that some insult early in fetal life, 
which affected the kidneys and the other organ 
systems developing at that time, could have 
resulted in these diffuse anomalies. 
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On the basis of current knowledge, the con- 
genital cataracts and glaucoma that were pres- 
ent in both twins can be explained only as 
developmental defects. Lenticular opacities 
occur in association with hypocalcemia in hypo- 
parathyroidism and in sprue [28], but these 
infants were not hypocalcemic during the period 
over which they were observed. Hypotonicity 
and hyperextensibility of the extremities have 
been described in association with hyperpara- 
thyroidism [28], and some degree of secondary 
hyperparathyroidism may have been present in 
these infants. Following surgical procedures 
which included iridencleisis, cyclodiathermy, 
goniotomy, iridectomy and cataract extraction, 
at the age of eighteen months both infants 
were believed to have light perception. The 
other anomalies noted on physical examination 
are best explained as congenital defects. 


SUMMARY 


Double ovum twins are reported who have 
abnormal renal excretion of certain solutes, 
most notably ammonia, hydrogen ions, phos- 
phate and amino acids, probably on the basis of 
disturbed renal tubular function. In both in- 
fants, electron microscopy shows abnormalities 
in the mitochondria of the renal tubular cells. 
Also present are other congenital defects includ- 
ing cataracts and glaucoma. Growth and devel- 
opment are retarded. 

Since the findings are similar to those in three 
cases reported by Lowe and his co-workers [2], 
it has been found convenient to refer to this 
group of defects as ‘‘Lowe’s syndrome.” It is 
suggested that the disease is not familial, and 
that all of the defects are probably develop- 
mental abnormalities. 

Alkali was administered from the age of three 
months; rickets did not occur. 

The discussion is centered chiefly upon the 
renal defects and the relationship of the cases 
presented to Fanconi’s syndrome. 


Acknowledgment: We would like to thank Drs. 
C. E. Dent, P. Doolan, J. Goodman and C. Piel 
for performing the special studies referred to in 
the text of the article. Mrs. R. Straus gave 
invaluable editorial assistance. 


REFERENCES 


1. Fanconi, G. Der friihinfantile nephrotisch-glyko- 
surische Zwergwuchs mit hypophosphatamischer 
Rachitis. Jahrb. Kinderh., 147: 299, 1936. 

2. Lowe, C. U., TERREY, M. and MacLacuian, E. A. 


Lowe’s Syndrome- 


Organic-aciduria, decreased renal ammonia pro- 
duction, hydrophthalmos, and mental retardation; 
clinical entity. Am. J. Dis. Child., 83: 164, 1952. 

Kein, B. Microdetermination of sulfate: a colori- 
metric estimation of the benzidine sulfate precipi- 
tate. Indust. G Engin. Chem., Anal. Ed., 16: 536, 
1944, 


Van Styke, D. D. and Parmer, W. W. Studies of 


acidosis. xv1. The titration of organic acids in 
urine. J. Biol. Chem., 41: 567, 1920. 

HENDERSON, L. J. and PALMER, W. W. On the several 
factors of acid excretion. J. Biol. Chem., 17: 305, 
1914. 

Hawk, P. B., Oser, B. L. and SummMerson, W. H. 
Van Slyke and Cullen modification of Folin 
method. In: Practical Physiological Chemistry, 
13th ed., p. 889. New York, 1954. Blakiston Co. 

Bron, J. and Strora, J. H. Renal clearance of endog- 
enous “‘creatinine’’ in man. J. Clin. Invest., 27. 
645, 1948. 

. SCHALEs, O. and Scua.es, S. S. A simple and ac- 
curate method for the determination of chloride 
in biological fluids. J. Biol. Chem., 140: 879, 1941. 

AspER, S. P., SCHALES, O. and ScHALEs, S. S. 
Importance of controlling pH in the Schales and 
Schales method of chloride determination. J. Biol. 
Chem., 168: 779, 1947. 

Fiske, C. H. and Sussarow, Y. The colorimetric 
determination of phosphorus. J. Biol. Chem., 66: 
375, 1925. 

Van Sryke, D. D. and Cutten, G. E. The determin- 
ation of urea by the urease method. J. Biol. Chem.., 
24: 117, 1916. 

. MOLLER, E., McIntosn, J. F. and VAN Styxe, D. D. 
Studies of urea excretion. mu. Relationship be- 
tween urine volume and the rate of urea excretion 
by normal adults. J. Clin. Invest., 6: 427, 1929. 

GREENBLATT, I. and HARTMANN, S. Determination of 
calcium in biological fluids. Anal. Chem., 23: 1708, 
1951. 

Kinc, E. J. and Armstronc, A. R. A convenient 
method for determining serum and bile phospha- 
tase activity. Canad. M. A. J., 31: 376, 1934. 

Hawk, P. B., Oser, B. L. and Summerson, W. H. 
Practical Physiological Chemistry, 13th ed., p. 
892. New York, 1954. Blakiston Co. 

Hamitton, P. B. and VAn Stryke, D. D. Gaso- 
metric determination of free amino acids in blood 
filtrates by ninhydrin-carbon dioxide method. 
J. Biol. Chem., 150: 231, 1943. 

. Harper, H. A., Hutrcuin, M. E. and Kime , J. R. 

Concentrations of nineteen amino acids in plasma 

and urine of fasting normal males. Proc. Soc. Exper. 

Biol. & Med., 80: 768, 1952. 

. Crawrorp, J. D. and Nicosia, A. P. A method for 

the determination of freezing point of small 

quantities of biological fluids. J. Lab. G Clin. Med., 

40: 907, 1952. 

. SARTORIus, O. W., RoemMME LT, J. C. and Pirrts, R. F. 

Renal regulation of acid-base balance in man. 

1v. The nature of the renal compensations in am- 

monium chloride acidosis. J. Clin. Invest., 28: 423, 

1949. 

. Larner, A. L. and Burnarp, E. D. Idiopathic hyper- 


-Schoen, Young 


chloremic renal acidosis of infants (nephrocalcino- 
sis infantum); observations on the site and nature 
of the lesion. Quart. J. Med., 19: 285, 1950. 

KenneDy, T. J., Jr., Ortorr, J. and BEr.iner, 
R. W. Significance of carbon dioxide tension in 
urine. Am. J. Physiol., 169: 596, 1952. 


. SmitrH, L. H., Jr. and ScuHreiner, G. E. Studies on 


renal hyperchloremic acidosis. J. Lab. G Clin. 
Med., 43: 347, 1954. 

Pitts, R. F., Lorspeicu, W. D., Scutess, W. A. and 
Ayer, J. L. The renal regulation of acid-base 
balance in man. 1. The nature of the mechanism 
for acidifying the urine. J. Clin. Invest., 27: 48, 
1948. 

Ruopin, J. Correlation of ultrastructural organiza- 
tion and function in normal and experimentally 
changed proximal convoluted tubular cells of the 
mouse kidney. Thesis. Stockholm, 1954. Karol- 
inska Institutet. 

Ruopin, J. Personal communication. 

McCune, D. J., Mason, H. H. and Criarke, H. T. 
Intractable hypophosphatemic rickets with renal 
glycosuria and acidosis (the Fanconi syndrome): 
report of case in which increased urinary organic 
acids were detected and identified, with review of 
literature. Am. J. Dis. Child., 65: 81, 1943. 

BuTLerR, A. M., Wirson, J. L. and Farser, S. 
Dehydration and acidosis with calcification of 
renal tubules. J. Pediat., 8: 489, 1936. 

ALBRIGHT, F., ConsoLazio, W. V., Coompas, F. 
H. W. and Tarsorr, J. H. Meta- 
bolic studies and therapy in a case of nephro- 
calcinosis with rickets and dwarfism. Bull. Johns 
Hopkins Hosp., 66: 7, 1940. 

ALBRIGHT, F., Burnett, C. N., Parson, W., 
REIFENSTEIN, E. C., Jr. and Roos, A. Osteo- 
malacia and late rickets. Medicine, 25: 399, 1946. 


. Scutess, W. A., Aver, J. L., Lorspercu, W. D. and 


Pitts, R. F. The renal regulation of acid-base 
balance in man. u. Factors affecting the excretion 
of titratable acid by the normal human subject. 
J. Clin. Invest., 27: 57, 1948. 

BERLINER, R. W., Kennepy, T. J., Jk. and Or.orr, 
J. Relationship between acidification of the urine 
and potassium metabolism. Am. J. Med., 11: 274, 
1951. 

MupceE, G. H. Clinical patterns of tubular dysfunc- 
tion. Am. J. Med., 24: 785, 1958. 


. SCHWARTZ, W. B., JENson, R. L. and RELMAN, A. S. 


Acidification of urine and increased ammonia 
excretion without change in acid-base equilib- 
rivm; sodium reabsorption as a stimulus to the 
acidifying process. J. Clin. Invest., 34: 673, 1955. 

Pitts, R. F. Some reflections on mechanisms of ac- 
tion of diuretics. Am. J. Med., 24: 745, 1958. 

Ussinc, H. H. Transport of ions across cell mem- 
branes. Physiol. Rev., 29: 127, 1949. 


. Karman, S. N. and Ussinc, H. H. Active sodium 


uptake by the toad and its response to antidiuretic 
hormone. J. Gen. Physiol., 38: 361, 1955. 

Ruopin, J. Electron microscopy of the kidney. Am. J. 
Med., 24: 661, 1958. 

Brun, C. and Raascuou, F. Kidney biopsies. Am. J. 
Med., 24: 676, 1958. 


AMERICAN JOURNAL OF MEDICINE 


792 
2 2 
4, 
23. 
24. 
25. 
26. 
28. 
l 
] 
29. 
] 
51. 
1: 
1¢ 
17 
34. 
18 
19 
37. 
38. | 
20 | 
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with Stenosis of the Renal Arteries 
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Clinical and Pathologic Study of Two Cases and 
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LTHOUGH coarctation of the thoracic aorta is a 
A well recognized entity which produces 
characteristic diagnostic signs, congenital co- 
arctation of the abdominal aorta has received 
little attention because of its apparent rarity. 
Within a six-month period, we had the op- 
portunity to study two young patients with 
severe hypertension associated with stenosis of 
the aorta and renal arteries in whom necropsy 
was performed. Because of the experiences with 
the first patient a correct clinical diagnosis was 
made antemortem in the second. Both patients 
had a systolic murmur and thrill over the upper 
part of the abdomen and lumbar spine, hyper- 
tension in the legs equal to or higher than that 
in the arms, and equal and forceful arterial 
pulses in the lower extremities. The ribs were 
not notched and collateral circulatory channels 
were not apparent. 

This report with a review of the literature is 
written in the belief that a wider appreciation of 
the clinical features which these patients may 
present will permit more frequent recognition of 
this abnormality and the planning of appropriate 
surgical therapy. 


CASE REPORTS 


Case 1. A fourteen year old schoolboy was ad- 
mitted to the hospital for evaluation of severe hyper- 
tension of five years’ duration. 


At nine years of age he had complained of recurring 
morning headache, nausea and vomiting. At that 
time hypertension was discovered; the blood pressure 
was 190/140 to 230/180 mm. Hg and persisted in this 
range. Subsequently he was carefully studied in sev- 
eral hospitals and remained under constant medical 
observation. Tests for pheochromocytoma, repeated 
pyelograms and renal function tests failed to clarify 
the nature of the hypertension, and antihypertensive 
agents did not reduce the blood pressure. Physical 
development had proceeded normally and he re- 
mained active in athletics. For the past three years he 
had complained only occasionally of headache. 

Family history revealed that both paternal grand- 
parents had hypertension. The patient’s mother, 
forty-seven years of age had asymptomatic benign 
hypertension. 

Physical examination revealed a well developed 
teenage boy. The blood pressure was 240/140 mm. Hg 
in the right arm, 255/160 mm. Hg in the right leg, 
250/145 mm. Hg in the left arm and 240/150 mm. Hg 
in the left leg. The pulse rate was regular at 80 per 
minute. Funduscopic examination revealed marked 
arterial spasm and a few arteriovenous compressions. 
The heart was slightly enlarged to the left and the 
cardiac sounds were booming in quality. A grade 1 
blowing systolic murmur was heard over the pre- 
cordium, loudest between the pulmonic and second- 
ary aortic areas. It was not transmitted. A forceful 
systolic thrill was felt over the abdominal aorta, 
and a loud systolic murmur was heard over the same 
area with maximal intensity at the umbilicus and 
transmission into the femoral arteries. The murmur 
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Fic. 1. Translumbar aortogram in Case 1. Prominent 
wedging of the left renal artery is present and the aorta is 
suspiciously narrowed just distal to the origin of the 
renal arteries. Bilateral stenosis of the renal arteries 
in association with coarctation of the abdominal aorta 
was ultimately demonstrated. In retrospect the right 
renal artery also appears suggestively wedged. 


was heard also over the back, loudest over the lumbar 
spine. The femoral pulses were equal and forceful. 
Popliteal, posterior tibial and dorsalis pedis pulses 
were similarly strong. 

The serological test for syphilis was negative and 
hematologic studies were within normal limits. 
Urinalyses were repeatedly negative with the random 
specific gravity ranging up to 1.023. The blood urea 
nitrogen was 12 mg. per cent. Phenolsulfonphthalein 
excretion was 40 per cent in twenty minutes and 75 
per cent in two hours. Roentgenograms of the 
chest revealed no notching of the ribs, but the left 
ventricle was moderately enlarged, and left ventric- 
ular hypertrophy was indicated by the electrocardio- 
gram. Intravenous pyelograms revealed no abnormal- 
ity, dye clearance being noted bilaterally at five 
minutes. Retrograde pyelograms were likewise nor- 
mal. No reduction in blood pressure resulted from the 
intravenous injection of Regitine,® tetraethylam- 
monium chloride or hexamethonium. 

Percutaneous translumbar aortography demon- 
strated a wedge-like constriction of the left renal 
artery and poor filling of the aorta immediately 
below the renal ostia. (Fig. 1.) 

Because of these findings left nephrectomy and 
exploration of the upper abdominal aorta were 
performed through a modified left lumbar incision. 
Dissection of the left renal pedicle revealed the artery 
to be much smaller than normal with a point of con- 
striction 1 cm. from its origin. A definite thrill could 
be felt over the renal artery at the site of constriction 
and distal thereto but no thrill could be palpated 


in the aorta. The aorta appeared somewhat nar- 
rowed distal to the renal outflow. 

Following removal of the left kidney the blood 
pressure ranged from 220/130 to 290/180 mm. Hg, 
hemorrhages appeared in the optic fundi and heart 
failure supervened. The immediate postoperative 
period was complicated by atelectasis, moderate 
mediastinal emphysema and recurrent left hydro- 
thorax. On the third postoperative day the bruit over 
the abdominal aorta again became audible and 
persisted. 

Three weeks after discharge from the hospital he 
was readmitted with massive intracerebral hemor- 
rhage, and died. The abdominal aorta and remaining 
right kidney as seen at necropsy are shown in Figure 2 

At autopsy, the thoracic aorta and its branches were 
normal. The opened aorta measured 3.4 cm. in 
circumference at the level of the diaphragm and 
diminished to 1.3 cm. at the level of the renal arteries. 
The celiac and superior mesenteric arteries revealed 
no abnormalities. The orifice of the left renal artery 
measured 1.5 mm. in diameter and that of the right 
renal artery was slightly smaller. Both arose im- 
mediately proximal to the point of greatest constric- 
tion of the aorta. 

Distal to this point the aorta gradually increased to 
2.6 cm. in opened circumference. The internal iliac 
arteries, lumbar arteries, and the venous system were 
normal. Each common iliac measured 1.9 cm. in 
circumference. The orifice of the inferior mesenteric 
artery measured less than 1 mm. in diameter. 

The intima of the descending thoracic aorta showed 
diffuse atherosclerotic changes which were also seen 
to a lesser degree in the first portion of the abdominal 
aorta. Distal to the coarctation the intima appeared 
somewhat gelatinous. 

The left kidney (specimen at nephrectomy) (Fig. 3.) 
weighed 178 gm. and appeared normal on gross 
examination. The renal artery in its proximal portion 
had a lumen reduced to 1 mm. diameter, and widened 
distally to 2.5 mm. The right kidney (specimen at 
necropsy) weighed 111 gm. The lumen of its artery 
was reduced by more than 50 per cent, and in addi- 
tion the proximal portion contained a partially 
occluding thrombus. Histologic sections through the 
proximal portions of both renal arteries showed 
marked intimal proliferation and _hyalinization, 
minimal fibrosis of the media, and extensive fibrous 
thickening of the adventitia. Distally, the arteries 
were normal. Sections through both kidneys revealed 
normal vessels and normal renal parenchyma. 

Histologically, the ascending aorta showed minimal 
thickening of the intima and marked thickening of the 
media with medial cystic necrosis. The descending 
aorta demonstrated more marked intimal thickening 
with lipid deposits and cystic necrosis in the thickened 
media. Increased fibrous tissue was noted in the 
surrounding adventitia. 

A definite formation of atheroma was noted in the 
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Fic. 2. Abdominal aorta opened from the rear together with remaining right kidney 


(Case 1). 


Fic. 3. View of the left renal hilus (Case 1). The renal artery with its markedly reduced 
lumen is seen just superior to the end of the clamp. 


intima of the diaphragmatic and proximal abdominal 
aorta together with partial destruction of the media 
and fibrosis and thickening of the adventitia. The 
media in numerous sections, beginning 2.8 cm. proxi- 
mal to the celiac orifice, revealed a small dissecting 
aneurysm which had not perforated through the 
adventitia or back into the aortic lumen. It measured 
1.3 cm. in width and 0.6 cm. in its thickest portion. 

Sections through the coarctation demonstrated the 
progressive narrowing of this segment. The media was 
uniformly increased in thickness, and no constricting 
fibrous bands were evident. Medial cystic necrosis and 
fibrous thickening of the adventitia were present in 
sections proximal and distal to the coarctation. As the 
intima continued into the area of coarctation it 
became abruptly thickened by atherosclerotic plaques 
and distal to the coarctation it was extremely thick, 
containing a moderate amount of lipid material. 
Marked intimal proliferation narrowed the orifice 
of the inferior mesenteric artery, but the artery itself 
was normal. In the region of its bifurcation the aorta 
showed heavy intimal thickening but medial cystic 
necrosis was not evident. 

Additional pathologic findings included diffuse 
atherosclerosis of the pulmonary and _ coronary 
arteries, cardiac hypertrophy (503 gm.), and intra- 
cerebral hemorrhage (left basal ganglia and left 
frontal lobe). 


Comment: Left nephrectomy was performed in 
this patient in the erroneous belief that the renal 
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artery stenosis was unilateral and that removal 
of an ischemic kidney might reduce the blood 
pressure. The dissecting aneurysm found at 
necropsy above the constricted segment of aorta 
apparently occurred during the postoperative 
period and presumably produced no clinical 
manifestations. 


Case u. <A twenty-four year old white woman was 
admitted to the hospital with the chief complaint of 
severe headaches and dizziness. 

She had been well until two years previously at 
which time she began having frequent morning head- 
aches associated with dizziness, nausea and vomiting. 
The onset of these symptoms apparently coincided 
with the beginning of her fourth pregnancy. During 
this pregnancy hypertension was noted for the first 
time, and she received antihypertensive agents with- 
out obvious improvement. 

After she was delivered of a normal male infant her 
systolic blood pressure was reported to range from 200 
to 280 mm. Hg. and diastolic pressure 110 to 130 mm. 
Hg. Tubal ligation was performed three months post- 
partum and following this procedure her symptoms 
became progressively more severe. 

Her family history was non-contributory for both 
hypertension and renal disease. Her mother and 
father were living and well at age forty-eight and 
fifty-three, respectively. She gave no history of scarlet 
fever, rheumatic fever, renal or venereal disease. 
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Fic. 4. Translumbar aortogram in Case un. Note the narrowing of the aorta at the approximate level 
of the renal arteries (not visualized). The abdominal aorta appears slightly dilated just proximal to 


the point of constriction. 


Fic. 5. Retrograde aortogram in Case m. The catheter has coiled upon itself after meeting an obstruc- 
tion above the renal artery level. Note the narrowed aorta and the marked stenosis of the proximal! 
portion of the right renal artery. The left renal artery was not visualized. 


Three previous pregnancies had been uncomplicated. 

Physical examination revealed the blood pressure to 
be 276/134 mm. Hg in the right arm, 230/125 mm. 
Hg in the right leg, 250/120 mm. Hg in the left arm, 
and 240/135 mm. Hg in the left leg. Her pulse rate 
was 78 per minute and regular. Funduscopic examina- 
tion showed attenuation and spasm of the retinal 
arteries and a few flame-shaped retinal hemorrhages. 
The heart was slightly enlarged to the left and a grade 
2 systolic murmur was heard over the mitral and 
pulmonic areas. A loud systolic bruit and a palpable 
thrill were noted in the epigastric region and over the 
lumbar spine with transmission to the level of the 
bifurcation of the abdominal aorta. The femoral, 
popliteal, posterior tibial and dorsalis pedis pulses 
were equally as forceful as the corresponding pulses in 
the upper extremities. 

Serological and routine hematologic studies were 
normal. Urinalyses were repeatedly negative, the 
specific gravity ranging up to 1.024. The non-protein 
nitrogen was 27 mg. per cent. Phenolsulfonphthalein 
excretion was 38 per cent in fifteen minutes and 
60 per cent in two hours. Regitine and benzodioxane 
tests were negative and administration of ganglion- 
blocking agents failed to reduce the blood pressure. 
The electrocardiogram suggested left ventricular 
hypertrophy, and roentgenograms of the chest 
revealed enlargement of the heart to the left with 
no evidence of notching of the ribs. Intravenous 
pyelograms demonstrated bilateral excretion of the 


dye; however, at cystoscopy the flow of urine from the 
left kidney appeared to be reduced. Differential 
phenolsulfonphthalein studies showed 42 per cent 
of the injected dye to be excreted by the right kidney 
while only a trace was obtained from the left. 

Percutaneous translumbar aortography with 35 ml. 
of 50 per cent Urokon® showed narrowing of the 
abdominal aorta for a distance of 3 cm. at the level of 
origin of the renal arteries. (Fig. 4.) Slight dilatation 
of the abdominal aorta immediately proximal to the 
narrowed segment also was noted. Although the renal 
arteries were not visualized, the renal shadows were 
well outlined and the left kidney was noted to be 
smaller than the right. 

One week later in an effort to visualize the renal 
arteries a retrograde aortogram was attempted via the 
left femoral profunda artery. The catheter passed 
upward through the area of constricted aorta to the 
level of the first lumbar vertebra where it met an 
obstruction which caused its tip to coil. The injection 
of 50 ml. of 50 per cent Urokon again demonstrated 
narrowing of the abdominal aorta, and the right 
renal artery was visualized. (Fig. 5.) The proximal 
1 cm. of the artery was narrowed to a diameter of 
3 mm. with the remainder of the artery measuring 
7 mm. in diameter. 

To clarify the anatomic details relative to the left 
renal artery, the celiac and the superior mesenteric 
arteries, an antegrade aortogram was performed 
four days later while the patient was under sodium 
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Fic. 6. Abdominal aorta opened from the front (Case m1) showing thickened constricted 
segment at the level of the stenosed renal arteries. The unusual valve-like structure arising 
from the posterior wall of the aorta is seen just above the area of coarctation. 


Fic. 7, Enlarged view of the abdominal aorta (Case 1) showing the 2 cm. cusp of the valve- 
like structure originating from the posterior wall. The blind pocket created by this structure 
blocked passage of the retrograde catheter (see Figure 5). 


pentothal anesthesia. A cardiac catheter was inserted 
through the left brachial artery down to the level of 
the fifth thoracic vertebra and 50 ml. of 70 per cent 
Urokon was injected. Inadequate visualization of the 
descending aorta was obtained. During the procedure 
the patient’s blood remained at her 
usual hypertensive levels; however, postoperatively 
she failed to breathe spontaneously. Her pulse rate 
was regular at 70 per minute. For two hours the anes- 
thesiologist manually assisted her respirations. She 
was then connected to a pneophore mechanical 
respirator, and at this point she became mentally 
alert, responding to her name and answering questions 
by appropriately shaking her head, but was unable to 
move her extremities. Neurological examination 
revealed evidence of cord damage at the level of C-2. 
Tracheotomy was performed, therapy with hydro- 
cortisone and anticoagulants was begun and she was 
placed in an iron lung. Two hours later her blood pres- 
sure fell precipitously and cardiac arrest occurred. 
She died approximately twenty-four hours following 
the aortogram. 

At autopsy the opened aorta, from arch to bi- 
furcation, showed longitudinal wrinkling, yellow and 
greyish white areas of atherosclerosis and areas of 


pressure 
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calcification. The abdominal aorta was narrowed by a 
thickened, constricted segment beginning 2 cm. proxi- 
mal to the origin of the renal arteries and extending 
2 cm. distal thereto. (Fig. 6.) This area was sur- 
rounded by dense fibrous tissue. In addition, 4 cm. 
proximal to the level of the renal arteries the aortic 
lumen was markedly narrowed by a valve-like struc- 
ture originating from the posterior aortic wall. 
(Fig. 7.) The “cusp” of this structure, measuring 
2 cm., projected anteriorly and inferiorly into the 
aorta reducing its lumen to an anterior passage which 
measured only 0.8 cm. by 0.5 cm. The orifice of the 
celiac axis was completely occluded. The ostium of the 
superior mesenteric artery was located at the level of 
the free margin of the valve cusp and was moderately 
narrowed by thickened intima. The ostia of the renal 
arteries were markedly narrowed. The left renal artery 
would not admit a 1 mm. probe. 

The left kidney weighed 120 gm. and on gross 
examination appeared normal although smaller than 
the right. The distal portion of its artery was normal 
but proximal sections showed marked thickening of 
the intima with almost complete obliteration of the 
lumen. The right kidney weighed 190 gm. Sections 
through the distal portion of its artery were normal, 
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but proximally the lumen was narrowed to 1 mm. by 
thickened intima. Histologic sections showed similar 
changes in both arteries with some destruction of the 
internal elastic lamina and thinning and disruption 
of the media with replacement by collagenous tissue. 
A mononuclear infiltrate with foci of hemosiderin was 
noted in the adventitia. The left kidney showed only 
mild atrophic changes in the tubules with an occa- 
sional glomerulus undergoing sclerosis. The right 
kidney was entirely normal. 

The thoracic and proximal abdominal aorta showed 
marked thickening of the intima by fibrous plaques 
with calcification, and the media was extensively 
disrupted by young fibrous connective tissue with 
mononuclear cell infiltration. The thickened adven- 
titia contained foci of lymphocytes and occasional 
multinucleated giant cells. 

Valve-like Structure in the Abdominal Aorta, Sec- 
tions from the base of the “‘valve’’ demonstrated an 
abrupt change in direction of the elastic fibers of the 
media such that the medial layer extended outward in- 
to the base of the valve itself. A few fine elastic fibers 
were noted in the central portion of the valve extending 
to the free margin. Sections from the posterior wall of 
the aorta at the level of the free margin of the valve 
showed a prominent defect or disappearance of the 
media corresponding to the extension of the media 
into the valve. This defect and the free edges of the 
valve showed heavy fibrous intimal layers. The 
adventitia was thickened throughout. 

Abdominal Aorta in Area of Coarctation. 
greatest intimal thickening was found to lie between 
the ostia of the renal arteries directly in the path of the 
“jet stream” of the coarctation. This fibrous thicken- 
ing was in the form of a deposit or layer which could 
be separated from the underlying media by gentle 
force. The elastic tissue of the media was disrupted by 
foci of collagenous tissue and lymphocytic, plasma 
and giant cell infiltration. These inflammatory 
changes were limited to the outer third of the media 
and were marked in the greatly thickened adventitia. 

Abdominal Aorta below Coarctation. Sections taken 
inferior to the coarctation showed only mild fibrous 
thickening of the intima. This change was strikingly 
less than that noted above the coarctation. The media 
appeared entirely normal. 

Additional pertinent pathological changes were seen 
in the spinal cord where coronal sections at 3 to 4 mm. 
intervals revealed the arteries and veins to be patent. 
Hemorrhage and myelomalacia were noted at the 
level of the second, third and fourth cervical nerves. 
Microscopically there was loss of myelin in the lateral 
and anterior columns and between the posterior horns. 
Occasional ganglion cells had been destroyed, and 
interstitial hemorrhage and focal acute inflammatory 
changes were present. 


The area ol 


Comment: It seems likely that this patient’s 
death occurred because of reflux of contrast me- 


dium into the cerebral vessels during the attempt 
at antegrade aortography. Not only was her 
abdominal aorta circumferentially narrowed by 
coarctation at the level of the renal arteries 
but the unusual valve-like structure immediately 
proximal produced in addition a marked antero- 
posterior narrowing of the aorta. The high 
degree of intra-aortic obstruction thereby in- 
duced made it possible for the reflux of Urokon 
to occur. 
COMMENTS 


Except for the systolic bruit and thrill over the 
abdomen and lumbar spine the usual features 
of coarctation of the aorta were lacking in these 
two patients, and both had been thought to have 
essential hypertension. The remarkable similar- 
ity of physical signs and pathologic findings in 
both suggests that such a combination of mani- 
festations deserves wider clinical recognition. 
Since both the aortic and renal artery lesions 
may be amenable to surgical correction this 
seems especially appropriate. 

In both patients it appears likely that the 
severe hypertension was of the Goldblatt type, 
resulting from the narrowing of the renal artery 
lumens by intimal thickening extending from 
the aorta into the proximal portions of the 
renal arteries. In all respects this intimal pro- 
liferation conforms to the “‘jet lesion’? described 
by Edwards et al. [7] in coarctation of the 
thoracic aorta and more recently elucidated in 
animal experiments by Rodbard [2]. The latter 
has demonstrated that the surgical narrowing 
of an artery induces rapid flow and the induc- 
tion of intimal proliferation leading to progres- 
sive stenosis. In both these patients the ostia 
of the renal arteries lay directly in the path of the 
high velocity jet created by the coarctation. 

Additional clinical and pathologic support can 
be found for the contention that the hyperten- 
sion in these cases was the result of the produc- 
tion of bilateral Goldblatt kidneys by the nar- 
rowed lumens of the renal arteries. Favoring 
such an hypothesis are the youth of the patients, 
the extremely high diastolic blood pressure levels 
and the inability to reduce the blood pressure 
with autonomic ganglionic-blocking agents. The 
pathologic findings afford even more striking 
support in that the renal vasculature and 
parenchyma showed no evidence of hyperten- 
sive damage distal to the stenosed renal arteries. 
This damping of the brunt of the hypertensive 
impact by narrowed arterial lumens is one of the 
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characteristic pathologic features of the experi- 
mental Goldblatt animal and of a few cases in 
man. 

The physical findings in the lower extremities, 
i.e., forceful arterial pulses and hypertension 
equaling or exceeding brachial blood pressures 
appear incompatible with the findings expected 
distal to a narrowed segment of aorta. It must 
be assumed that in these patients the degree of 
aortic obstruction produced by the coarctation 
while sufficient to produce the ‘“‘jet stream 
phenomenon” was not enough to cause an 
appreciable blood pressure and pulse gradient in 
the lower extremities as compared to the upper. 

REVIEW OF THE LITERATURE 

In 1861 Power [4] described the first case of 
coarctation of the abdominal aorta which 
terminated fatally in a seventeen year old boy. 
At necropsy the abdominal aorta and _ iliac 
arteries were found to be diffusely constricted. 
Although no specific mention was made of the 
kidneys and renal arteries, hypertrophy of the 
left ventricle was interpreted as evidence of 
hypertension. When the clinical and pathologic 
findings of our two patients are combined with 
those from the literature, a total of seventeen 
cases become available for comparison purposes. 
Their findings are summarized in Table 1. 

Two of the cases which have been included 
deserve special comment. In Fisher and Cor- 
coran’s patient [5] stenosis of both renal arteries 
was present, but the authors later expressed 
doubt as to whether or not the degree of aortic 
narrowing warranted the diagnosis of coarcta- 
tion. In the case of Poutasse et al. [6] who 
reported successful homografting of bilaterally 
stenosed renal arteries, coarctation was not 
mentioned, but preoperative and postoperative 
aortograms showed persistent narrowing of the 
aorta at and distal to the renal arteries. 

Clinical Data. The youthfulness of the pa- 
tients reported is quite apparent from the Table. 
Fifteen of the patients in whom the information 
is available had their hypertension discovered 
or died within the first three decades of life. 
Blood pressure elevation was documented before 
age ten in three, before age twenty in seven, 
and before age thirty in five. Sex and race 
information were complete for thirteen patients, 
including eight females and five males. Eleven 
Caucasian, one Japanese and one Siamese pa- 
tient were included. 

Although all patients showed evidence of 


NOVEMBER, 1959 


arterial hypertension, blood pressures have been 
compared only in those thirteen who had ade- 
quate arm and leg determinations. Brachial 
systolic pressures exceeded 200 mm. Hg in all 
patients except one, and diastolic levels ranged 
from 70 mm. Hg up to 180 mm. Hg. Femoral 
systolic pressures exceeded 200 mm. Hg in five 
patients and these showed a femoral diastolic 
range from 100 mm. Hg to 180 mm. Hg. 
The femoral systolic pressure equaled or ex- 
ceeded the corresponding brachial pressure in 
five patients, and the femoral diastolic was the 
same or higher than the brachial diastolic in 
five. Diagnostically impressive systolic and 
diastolic pressure differences between arms and 
legs were obtained in only six patients, in three 
of whom leg pressures were unobtainable. 

Information regarding pulses in the lower 
extremities was recorded in thirteen patients. 
Pulses were noted to be absent in five, diminished 
in four and normal in four. The latter three 
patients were among those who did not show 
arm-leg pressure differences. 

A bruit usually described as systolic in time 
and harsh in quality was noted over the ab- 
domen in nine patients and over the back in nine. 
A corresponding thrill was palpated over the 
abdominal aorta in both patients reported here 
and in one from the literature. In three cases 
from the literature a thrill was sought but not 
found. No mention of this sign is made in the 
others. 

Information regarding rib notching or col- 
lateral circulation could be obtained in most of 
the reported cases. In only two patients was 
notching of the lower ribs demonstrated by 
roentgenogram, but collateral circulation in the 
lower thoracic region was noted in four others. 
The roentgenograms of ten patients showed no 
evidence of rib notching, but prominent intra- 
abdominal collateralization was ultimately dem- 
onstrated in four. 

Detailed tests of kidney function were not 
reported with sufficient consistency in the cases 
from the literature to allow for accurate ap- 
praisal. It could be determined that at least 
twelve of the patients had normal urinalyses 
and that tests of concentration capacity and 
excretory function were uniformly within normal 
limits. 

In five of the cases reported, the diagnosis of 
coarctation was established only at necropsy 
although it had been suspected in two of these. 
In three the condition was recognized at opera- 
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tion; and in eight reports since 1949, including 
our two cases, aortography materially con- 
tributed to confirmation of the diagnosis. The 
potential hazard of aortography in such patients 
is exemplified by the fatal complication in our 
second patient. 

Except for complaints of vague abdominal 
pain in a few of the patients from the literature, 
the clinical symptomatology afforded little help 
in establishing the diagnosis. The frequency 
of severe headache in these patients is most likely 
a reflection of the severity of their hypertensive 
disease. 

In spite of their youth, seven patients suffered 
fatal or disabling cerebral complications from 
their hypertension on one or more occasions. 
One child had a cerebral accident at age nine 
and two (including our first patient) died of 
massive intracerebral hemorrhage at age four- 
teen. Two patients died of congestive heart 
failure, one a twelve year old child. 

Surgical Considerations. Due to errors in 
diagnosis two patients had bilateral thoraco- 
lumbar sympathectomies [7,8], two underwent 
unilateral nephrectomy (our first patient) [5], 
and one was explored for pheochromocytoma 
9|. In only one of the earlier patients reported 
was a fairly definitive surgical approach em- 
ployed. In their patient, Glenn and his asso- 
ciates [8] were able to anastomose the distal end 
of the splenic artery to the aorta above the 
point of constriction, thereby reversing the flow 
in the splenic artery and bypassing the coarcta- 
tion. Obviously such an approach would be 
feasible only in patients with localized con- 
strictions well above the level of the renal 
arteries. 

Successful homografting of both renal arteries 
was reported in 1956 by Poutasse et al. [6]. 
In a two-stage procedure the stenosed segments 
of both renal arteries were resected and replaced 
with arterial grafts. Following operation marked 
reduction of the hypertension was observed. 
This approach or a modification thereof would 
appear to afford the best prospect of surgical 
success in those patients with renal artery 
involvement. 

Aortic and Renal Artery Pathology. ‘The area of 
stenosis of the abdominal aorta was localized in 
fourteen patients and diffuse in three. In three 
the constriction was well above the renal arteries, 
while in eleven the narrowed segment began at 
or adjacent to the level of the renals. In three 
patients the constriction occurred distinctly 
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below the renal outflow. Only one of these 
showed appreciable blood pressure elevation 
and it is possible that the hypertension in this 
patient may have been related to a well organ- 
ized renal infarct which was found at necropsy. 

Note was made of associated lesions of the 
kidneys and renal arteries in eight of the pa- 
tients. Stenosis of both renal arteries was present 
in five patients and in a sixth patient a con- 
stricted renal artery was noted at operation. 
Renal artery aneurysm was demonstrated in 
two patients and renal infarction in another. 

Information regarding atherosclerotic changes 
in the aorta proved to be incomplete. In three 
patients note was made that these changes were 
most pronounced proximal to the coarctation. 
Also in our two patients this proved to be true, 
but definite changes although less pronounced 
could also be detected distal to the constricted 
segment. 

Associated Congenital Abnormalities. Additional 
congenital defects, some involving the vascular 
system were noted in six patients. Of particular 
interest is the curious valve-like structure noted 
proximal to the coarctation in our second patient 
and closely resembling that reported in associa- 
tion with abdominal coarctation by Kondo et al. 
[70]. Other abnormalities seen in the cases from 
the literature have included aortic valvular 
stenosis, anomalies of the vessels arising from the 
aortic arch, cerebral berry aneurysm, kyphosis, 
scoliosis, neurofibromatosis, hypoplasia of the 
uterus and congenital absence of the vagina. 


SUMMARY 


Clinical and pathologic findings have been 
reported in two young patients with severe 
hypertension resulting from coarctation of the 
abdominal aorta and stenosis of the proximal 
portions of the renal arteries by intimal prolifer- 
ation. It appears likely from these cases and 
from those in the literature that the renal artery 
lesions are initiated by the high velocity jet 
produced by the coarctation, and that hyper- 
tension of the Goldblatt type may be expected as 
an ultimate consequence. 

The presence of forceful arterial pulses and 
marked hypertension in the lower extremities 
are previously unrecognized features of the 
atypical clinical picture which these patients 
may exhibit. Although a systolic murmur and 
thrill over the abdomen and back may suggest 
the diagnosis, as in both cases reported here, 
visualization of the abdominal aorta and its 
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major branches is necessary for the planning of 
appropriate surgical intervention. 
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Lead Poisoning and Porphyria’ 


JouHn T. GALAMBOS, M.D. and F. WILLIAM DowDaA, M.D. 


Atlanta, Georgia 


HE association between lead intoxication 
abnormal porphyrin metabolism is 
well known [/7—3]. However, only a single docu- 
mented case of acute porphyria associated with 
lead poisoning has appeared in the literature [4]. 

Grotepass |5| was the first to demonstrate an 
increased amount of type Ill urinary copropor- 
phyrin (UCP) in the urine of a patient with 
lead poisoning. He was unable to detect any 
urinary uroporphyrin (UUP) in this patient, 
but since then increased coproporphyrinuria 
has become a well recognized feature of lead 
poisoning and indeed may be employed as a 
screening procedure for the detection of lead 
exposure [6]. In the experimental animal lead 
produces the most marked and most prolonged 
coproporphyrinuria of any agent known [7]. 

The mechanism of action of lead on porphyrin 
metabolism is not well understood. Vannotti [8] 
suggested that lead inhibits the utilization of iron 
in the synthesis of heme in the erythroblast, 
resulting in the accumulation of porphyrin 
precursors and increased UCP excretion. This 
suggestion is supported by the demonstration of 
increased erythrocyte protoporphyrin and eryth- 
rocyte coproporphyrin [9,70]. Weatherall found 
that in lead poisoning there is little if any 
increase in fecal coproporphyrin excretion, and 
that the isomer present is the type I variety, as in 
normal persons. There is, however, an increase 
in the total fecal porphyrins other than copro- 
porphyrin [7/7]. In rabbits poisoned with lead 
there is a marked increase of porphyrins in the 
bone marrow, due in part to accumulation of 
uroporphyrin type 1 and coproporphyrin type UI 
|70,72|. It has been demonstrated in vitro that 
lead inhibits the synthesis of pyrrols and also of 
porphyrins at several points prior to the forma- 
tion of protoporphyrin [74]. 

There are differences of opinion as to whether 
or not the symptoms of lead poisoning are 
related to interference with the action of the 
porphyrin enzymes. Vannotti [8] thought that 
there is probably no direct relationship. Spiihler 


[75] suggested that lead interferes with heme 
synthesis, and that the porphyrins so secondarily 
produced are responsible for the production of 
symptoms. Chisolm and Harrison [76] found a 
direct relationship between the “metabolically 
active’ lead present and the amounts of UCP 
excreted in children poisoned with lead, sug- 
gesting an intimate relationship between plum- 
bism and porphyrin metabolism. 

Hug [4] reported the first case of fatally 
terminating acute porphyria in association with 
acute lead poisoning, in a twenty-four year old 
man following brief exposure to lead. In this 
patient ascending paresthesia and anesthesia, 
and progressive symmetrical weakness and 
paralysis developed, first of the upper and then of 
the lower extremities. Death due to respiratory 
paralysis occurred fourteen days after the onset 
of symptoms. The blood lead concentration was 
142 ug./100 gm. The urine was strongly positive 
for “‘urobilinogen.”? (The solubility of this pig- 
ment in organic solvents and its absorption 
spectrum were not determined.) The twenty- 
four-hour UCP excretion varied between 2.6 mg. 
to 8.7 mg. and the twenty-four-hour UUP ex- 
cretion ranged between 2.6 mg. to 15.3 mg. The 
total fecal porphyrin concentration was 17.8 mg. 
per 100 gm. 

Earlier claims that UUP is present in normal 
urine [77,78] were confirmed recently by the 
application of refined technics [79]. Previously, 
uroporphyrin had been demonstrated in the 
urine of patients with lead poisoning only oc- 
casionally and in trace amounts [4]. Recently 
[79], in a group of workers exposed to lead, some 
with symptoms of lead poisoning, the daily 
uroporphyrin excretion was found to be in- 
creased from the normal 13 + 10 ug. to an 
average of 96.2 wg. Small amounts of porpho- 
bilinogen also were detected in the urine of these 
exposed workers, by the use of a method which 
depends on calcium acetate-acetone precipita- 
tion when the ordinary test is negative [79]. 

The symptoms of lead poisoning are similar 


* From the Department of Medicine, Emory University School of Medicine, Atlanta, Georgia. 
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in many respects to those of acute intermittent 
porphyria (AIP), and the latter may be over- 
looked if not tested for. A case is described to 


stress the fact that the signs and symptoms of 


acute intermittent porphyria may occur for the 
first time in patients with acute plumbism. 


METHODS 


Lead was determined in blood and urine by the 
Bambach-Burkey modification of the Hubbard- 
Clifton-Whiteman method [{20].* Urinary porpho- 
bilinogen (Pb) was tested by the method of Watson 
and Schwartz [2/7]. Urinary coproporphyrin (UCP) 
was measured according to the method of Schwartz 
et al. [22]. Urinary uroporphyrin was measured as 
described by Sveinsson et al. [23] and by With [24]. 
Erythrocyte porphyrins were measured according to 
the method of Schwartz and Wikoff [25]. 


CASE REPORT 


L. L., a forty-four year old white man, was ad- 
mitted to the University Hospital because of throb- 
bing epigastric pain, constipation, increased weak- 
ness, anorexia and occasional tingling in his arms and 
hands. He consumed alcohol freely, but ate a good 
diet and had been in excellent health all of his life. 
Nine to ten weeks prior to admission he had been 
working as a grinder, removing lead solder from 
automobile bodies. He used the usual precautionary 
measures but noticed that at times he had flakes of 
lead material in his mouth, under his dentures and in 
his nose. Blood and urine tests for lead (four weeks 
prior to admission) showed a safe exposure range. 

Two weeks prior to admission the patient noticed 
the onset of dull aching and sometimes of throbbing 
pain in the epigastrium, followed very closely by 
anorexia, weakness, constipation and the appearance 
of a dark reddish brown color to his urine. The blood 
lead was found to be 0.98 mg. per cent and the urine 
lead rose to 0.53 mg./L. During this interval he 
noticed the onset of tingling in his arms and hands. 

The family history was entirely non-contributory 
in all respects. 

The patient was a well developed man who ap- 
peared to be chronically ill. The temperature was 
100°F., blood pressure 140/98 mm. Hg, respirations 
20. There was generalized abdominal tenderness and 
two days later weakness of extensor muscles of the 
forearm. 

Urinalysis showed many white blood cells in the 
sediment. The hemoglobin was 13.0 gm. per 100 cc., 
red blood cells 4.5 million per cu. mm. A large num- 
ber of erythrocytes had basophilic stippling. The 
white blood cell count was 12,000 per cu. mm. with 


* Lead determinations were performed by the Labora- 
tory of Industrial Hygiene, Department of Health, State 
of Georgia. Blood and urine specimens were collected in 
acid-washed Pyrex glassware for lead analysis. 
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67 per cent polymorphonuclears, 22 per cent lympho- 
cytes, 9 per cent monocytes, 1 per cent eosinophils, 
and 1 per cent band forms. The serum sodium was 
123.6 mEq./L.; chlorides 77.3 mEq.,/L.; the serum 
potassium and bicarbonate were essentially normal. 

The roentgenogram of the abdomen, gallbladder 
series, skull series, intravenous pyelograms and gastro- 
intestinal series were normal. The electrocardiogram 
was normal. 

Large amounts of uroporphyrins were found in the 
urine, which also was strongly positive for porpho- 
bilinogen. The coproporphyrin excretion was 2,572.5 
ug. in twenty-four hours. On three successive days 
the urinary lead excretion was 0.09 mg./L., 0.18 
mg./L., and 0.16 mg./L., respectively. After the 
third day the patient was given three intravenous 
infusions containing calcium disodium ethylene 
diamine tetra-acetate (EDTA). The urinary lead 
excretion in the following twenty-four-hour period 
rose to 1.465 mg. L. 

The patient had been given barbiturates and bel- 
ladonna derivatives prior to his admission and these 
were continued for several days during the initial 
hospitalization. When porphobilinogen was detected 
in the urine these medications were discontinued. His 
severe psychosis markedly improved, and with cor- 
rection of his electrolyte balance and treatment of his 
bladder infection with antibiotics the patient further 
improved. Following the three-day course of calcium 
EDTA his symptoms of abdominal pain and weakness 
of the extensor muscles of the forearms disappeared. 

The patient was seen two months after discharge 
from the hospital. The urine examination was strongly 
positive for porphobilinogen. The twenty-four-hour 
UCP excretion was 1,086.8 wg. and the twenty-four- 
hour UUP was 657.2 wg. The erythrocyte proto- 
porphyrin was 41.0 wg. per 100 cc. red blood cells, and 
the erythrocyte coproporphyrin was 1.0 wg. per 100 
cc. red blood cells. For the past sixteen months the pa- 
tient has felt quite well. 


COMMENTS 


The repeated demonstration of large amounts 
of porphobilinogen and uroporphyrin in the 
urine of a patient who has the symptoms of 
acute intermittent porphyria (AIP) is considered 
diagnostic of porphyria. The question naturally 
follows: What was the relationship between the 
entry of lead into the tissues of this patient and 
the development of AIP? Did this patient have 
latent porphyria, with lead the precipitating 
factor, or is the relationship between lead in- 
toxication and the subsequent AIP a ‘“‘post hoc’”’ 
but not a “‘propter hoc’’ one? 

If lead poisoning could cause AIP, one would 
expect to see many such cases in view of the 
relative frequency of plumbism. The fact that 


AMERICAN JOURNAL OF MEDICINE 


Lead Poisoning and Porphyria—Galambos, Dowda 805 


only a single documented case and one ques- 
tionable case of AIP associated with lead poison- 
ing have yet been reported [4,75] makes it 
seem rather unlikely that lead can cause AIP 
in a person with otherwise normal porphyrin 
metabolism. 

In normal animals injury by chemical and 
physical agents may produce a_ temporary 
condition which has the chemical features of 
human porphyria [26]. These observations could 
imply that extrinsic factors alone may be respon- 
sible for porphyria in man, and that porphyria 
may not always reflect an inborn error of 
metabolism. However, the fact that porphyria is 
inherited as a Mendelian dominant character- 
istic [27| strongly suggests that in man extrinsic 
factors may precipitate the clinical syndrome 
only in those persons who already have the 
innate trait. 

The liver is the major site of abnormal pyrrol 
metabolism in AIP [28]. In its effect on por- 
phyrin metabolism lead poisoning is thought to 
act primarily on heme synthesis in the bone 
marrow. Rabbits poisoned with lead show a 
high concentration of porphyrins in the bone 
marrow and little in the liver, and excrete only 
minute amounts of porphobilinogen in the 
urine. 

The effect of lead on the pyrrol metabolism in 
the liver may be influenced by its port of entry. 
A high concentration of lead can be demon- 
strated in the liver when lead is ingested, the 
usual port of entry in asymptomatic workers 
exposed to lead. The lead content of the liver 
is quite low when it enters the body through 
other portals {7}. 

SUMMARY 


A review of the literature revealed only a sin- 
gle documented case of acute intermittent 
porphyria (AIP) associated with lead poisoning. 
Another case of plumbism followed by AIP is 
described, and the relationship between lead 
poisoning and porphyria is discussed. 
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EPATIC schistosomiasis is probably, from a 
H world-wide point of view, the most fre- 
quent cause of portal hypertension. In this con- 
dition there is a considerable increase in con- 
nective tissue in the liver, but whether this form 
of hepatic fibrosis represents a true cirrhosis is 
controversial. It is also a matter of debate 
whether the mechanism producing portal hyper- 
tension in hepatic schistosomiasis is the same 
as in cirrhosis; i.e., whether the intrasinusoidal 
pressure is increased, as in true cirrhosis, or 
there is only constriction of the portal vein 
branches without involvement of the paren- 
chyma. Morphologic evidence has favored the 
latter explanation. In the case to be presented 
the opportunity arose to obtain functional evi- 
dence on this point by pressure measurements. 
The results support the view that portal hyper- 
tension in hepatic schistosomiasis is not associ- 
ated with a significant increase in intrasinusoidal 
pressure. 


CASE REPORT 


M.S. H. Case No. 97836. 
Puerto Rican man was admitted to The Mount Sinai 
Hospital because of pain in the left upper quadrant of 
the abdomen and weakness of seven months’ dura- 
tion. The pain, which originally was intermittent and 
knife-like, and aggravated by eating, gradually 
became more persistent and at the time of admission 
was constant. The appetite remained good, but the 
patient had lost 3 or 4 pounds in weight. He had 
never had chills or fever, nausea, diarrhea, jaundice 
or bleeding. Since the onset of the pain, the patient 
had experienced a vague feeling of weakness without 
syncope or vertigo. One week prior to admission a 
mass was noted in the left upper quadrant. 

The patient had come to the United States from 
Puerto Rico two years before. His mother, father and 


A twenty-two year old 


ten siblings were alive and well. The history otherwise 
was non-contributory. 

Physical examination at the time of admission was 
entirely within normal limits except for enlargement 
of the liver to 2 fingerbreadths below the right costal 
margin, and a firm, slightly tender spleen palpable 4 
to 5 fingerbreadths below the left costal margin. 

On admission the hemoglobin was 13 gm. per cent; 
red blood cell count, 4,720,000 per cu. mm. with 1.9 
per cent reticulocytes; white blood cell count, 5,300 
per cu. mm. with a normal differential count. The 
platelet count was 106,000 per cu. mm. The erythro- 
cyte sedimentation rate, urine analysis, blood urea 
nitrogen and fasting blood sugar were within normal 
limits. The serum albumin was 4.2 gm. per cent, 
globulin 4.4 gm. per cent. The serum bilirubin and 
cholesterol were normal, the alkaline phosphatase 
was 18.2 King-Armstrong units. Four per cent 
bromsulfalein retention was noted in forty-five 
minutes. The cephalin flocculation test was 1 plus, 
and the serum glutamic oxalacetic transaminase was 
47 units. An electrocardiogram was normal. Bone 
marrow examination revealed no abnormalities. The 
stool initially gave a 4-plus guaiac reaction but there- 
after ten successive stool examinations showed no evi- 
dence of occult blood. Roentgenographic examination 
of the gastrointestinal tract disclosed esophageal 
varices. Sigmoidoscopic examination revealed hemor- 
rhoids. A biopsy specimen of the rectal mucosa showed 
non-viable Schistosoma mansoni ova. A course of 
Fuadin® was given between January 19 and February 
6, 1958. During this time evidence of liver cell dam- 
age appeared, the cephalin flocculation becoming 
4 plus, and the transaminase rising to 119 units. 
The white blood count ranged between 5,000 and 
9,000 and platelet counts between 66,000 and 140,000 
per cu. mm. 

Two liver biopsy specimens were obtained, and 
both showed essentially normal liver tissue. At 
esophagoscopy, extensive varices were found, begin- 
ning 28 cm. from the incisor teeth. Catheterization of 
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Fic. 1. Extensive portal fibrosis with obliteration of 
smaller branches of the portal vein. The parenchyma 
appears to be normal, as do the septal bile ducts. Hema- 
toxylin and eosin, magnification X 63. 


the hepatic vein revealed a wedge pressure of 97 mm. 
of water (7 mm. Hg). (Table 1.) Splenoportography 
was performed during which the splenic pulp pressure 
was recorded as 370 mm. of water. The splenic and 
portal veins were found to be patent. There was no 
filling of any collateral vessels on two attempts. 

A splenorenal shunt operation was performed 
through a left thoracoabdominal incision in the ninth 
intercostal space. The lobular architecture of the liver 
appeared to be intact, but several broad bands of 
fibrous tissue traversed its surface. No nodularity was 
noted. The spleen was enlarged to four or five times 
the normal size and was firm and smooth. There was a 
slight increase in collateral vessels around the spleen. 
The mesenteric vessels were distended; the pressure 
in the gastroepiploic vein was 270 mm. of water. The 
portal vein appeared to be normal in size. The major 
splenic vein measured 1.5 cm. in diameter, within 
normal limits. Splenectomy was performed, followed 
by end-to-end anastomosis between the _ splenic 
vein and a renal vein branch. At the completion of 
the procedure, blood was seen to flow through the 
anastomosis and a pressure determination in a branch 
of the middle colic vein showed a fall of 90 to 100 mm. 
of water from the preshunt pressure. 

The postoperative course was uneventful. Roent- 
genograms of the upper gastrointestinal tract taken 
during the convalescent period revealed a decrease in 
the size of the esophageal varices. Following dis- 
charge from the hospital the patient has been seen in 
the outpatient department and is asymptomatic, 


TABLE I 
MEASUREMENTS OF PORTAL PRESSURE IN A PATIENT 
WITH PIPESTEM FIBROSIS 


Wedge hepatic vein pressure (unanes- 

thetized) 97 mm. H,O 
Splenic pulp pressure (unanesthetized)... 370 mm. H,O 
Middle colic vein pressure (anesthetized) 270 mm. H:O 


Fic. 2. An organized thrombus in a large branch of the 
intrahepatic portion of the portal vein, with extensive 
periphlebitic scarring. Hematoxylin and eosin, magnifi- 
cation X 120. 


although some varices were still visible by esophagos- 
copy three months after surgery. 

A biopsy specimen of the liver obtained at surgery 
showed essentially normal hepatic parenchymal cells 
with normal lobular architecture. The portal tracts 
were greatly enlarged and fibrotic. (Fig. 1.) Large 
portal veins were found to contain organized thrombi. 
some smaller branches were obliterated. (Fig. 2.) 
Arterial hyperplasia was also noted. The bile ducts 
were normal. Non-specific granulomas were seen. The 
picture was in keeping with the type of hepatic 
schistosomiasis first described by Symmers as “‘white 
clay-pipestem cirrhosis’ [7]. The spleen showed 
fibrocongestive splenomegaly with foci of fibrosis 
containing iron and calcium. 


COMMENTS 


Portal hypertension from intrahepatic causes 
is generally associated with increased portal vein 
tributary pressure and with increased wedged 
pressure in the hepatic veins [3-5]; indeed, 
the use of wedged pressures in the estimation of 
portal pressure is based on the forward trans- 
mission of pressure through the sinusoids [6]. The 
chief causes of portal hypertension in cirrhosis 
are pressure on the hepatic vein branches by re- 
generative nodules and increase in hepatic artery 
flow [7,8]. Fibrosis in the portal areas per s¢ 
has been said to be of less importance in the 
genesis of portal hypertension. In this case, 
however, no nodular regeneration was found 
grossly at operation or microscopically in two 
needle biopsy specimens and in the surgical 
specimen. Furthermore, no alterations of the 
hepatic parenchyma or small portal tracts were 
seen. 

In 1904 Symmers described a form of hepatic 
fibrosis in patients infested with S. hematobium 
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Fic. 3. 
splenic pulp pressures. 


/,. He compared the broad bands of fibrous 
tissue around the larger portal veins to the stems 
of white clay pipes; he also recognized that the 
hepatic parenchyma was normal, apart from 
anemia. The same lesion has been found in the 
presence of S. mansoni and §S. japonicum [2]. The 
relation of this fibrous reaction to the portal 
hypertension usually found in schistosomiasis 
has been the subject of much controversy. 

Lichtenberg is of the opinion that granulomas 
in the portal radicles, fibrosis in the portal fields, 
and intrahepatic thrombophlebitis are responsi- 
ble for portal hypertension in schistosomiasis, 
the last factor being found only in ‘“‘pipestem” 
cirrhosis [9]. Bogliolo, on the other hand, states 
that a granulomatous fibrotic periphlebitis 
develops, with new formation of a network of 
blood vessels around the dichotomic portal vein 
branches, like ‘“‘a mossy sleeve”’ [70]. Involvement 
of the extrahepatic portal vein has been men- 
tioned as a possible factor, but Koppisch states 
that this is unusual and that intrahepatic portal 
vein inflammation and fibrosis are caused 
directly by the presence of the ova [7/7] and not 
by toxic factors from the worms [72,73]; further- 
more, that this intrahepatic fibrosing phlebitis 
or periphlebitis is responsible for the portal 
hypertension. 

The present study indicates that the dynamics 
of this form of portal hypertension are similar to 
those found in extrahepatic portal vein disease 
rather than in cirrhosis, in which sinusoidal 
hypertension is present. (Fig. 3.) This, plus the 
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fact that nodular regeneration and portohepatic 
venous anastomoses were absent, means that 
‘*pipestem cirrhosis” is not a true cirrhosis at all, 
but a form of hepatic fibrosis. If true cirrhosis 
is present it usually can be ascribed to other 
causes such as alcoholism [74]. 

Since esophageal varices develop at a rela- 
tively early age in many patients with schisto- 
somiasis who have no significant impairment of 
hepatic function, shunt surgery should be 
considered early as a prophylactic measure. 
The prognosis and precautions are the same as 
in patients with obstruction of the extrahepatic 
portal vein rather than in those with cirrhosis 
[75]. Although antimony therapy has no effect 
on the portal hypertension, it should be em- 
ployed prior to surgery to prevent extra- 
splanchnic spread of ova [2]. 


SUMMARY AND CONCLUSION 


A case of portal hypertension with esophageal 
varices due to schistosomiasis is presented in 
which the wedged hepatic vein pressure was 
normal whereas the splenic pulp pressure and 
mesenteric vein pressure were high. The hepatic 
involvement was of the type described as 
“‘pipestem’”’ fibrosis, an instance of extra- 
parenchymal portal fibrosis. The resulting 
portal hypertension is similar in genesis to that of 
extrahepatic portal vein obstruction rather than 
to the intrasinusoidal hypertension character- 
istic of true cirrhosis. 
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Portal Hypertension 
Due to Schistosomiasis Mansoni 


Mario R. GarciA-PALMIERI. M.D. 


and Raut A. MaArciAL-Royjas, M.D. 


San Juan. Puerto Rico 


HE predominant clinical features of a small 

percentage of patients suffering from schis- 
tosoMiasis Mansoni appear to be the result of 
obstructive vascular phenomena occurring in the 
liver or in the lungs [7-3]. 

The presence of schistosomal ova in the portal 
venules may result in distortion of the intra- 
hepatic circulation, pseudotubercle formation 
and periportal fibrosis which when severe leads 
to the damming back of blood, eventuating in 
congestive splenomegaly, collateral venous chan- 
nels (including esophageal varices) and hyper- 
splenism. It is the purpose of this paper to 
present a case of portal hypertension secondary 
to schistosomiasis mansoni in which thirty-four 
episodes of severe hematemesis occurred due to 
bleeding esophageal and gastric varices. These 
gastric varices gave a radiologic picture that 
could be confused with a malignant 
neoplasm. The patient withstood thirty-three 
episodes of repeated bleeding without the devel- 


easily 


opment of hepatic coma. 


CASE REPORT 


A twenty-six year old Puerto Rican radio and tele- 
vision salesman was admitted to the San Juan City 
Hospital because of repeated episodes of hematemesis. 
From the age of five until the age of twelve years this 
patient had bathed and waded in a small stream near 
his home in the Island of Vieques. His dietary intake 
had been good, consisting of milk two to three times 
per day, fish two to three times per week, chicken two 
to three times per week and the daily use of bread, 
rice and beans, fruits and vegetables. A diagnosis of 
schistosomiasis mansoni was established by a routine 
fecal examination when he was twelve years old. At 
the age of fourteen years this patient noticed a mass in 
the left upper quadrant of the abdomen but he did 
not seek any medical attention until one year later 
when he had three episodes of hematemesis during a 
Concurrently weakness and 


three-month period. 


pallor developed. The patient was hospitalized else- 
where in November 1946 where he was found to have 
hepatosplenomegaly, a red blood cell count of 1,970,- 
900 per cu. mm. and a hemoglobin of 3.6 gm. per cent. 
The white blood cell count was 2,050 per cu. mm. of 
blood with 42 per cent segmented forms, 6 per cent 
eosinophils, 3 per cent basophils and 49 per cent 
lymphocytes. The platelet count was 190,000 per cu. 
mm. The presence of ova in the stools confirmed the 
diagnosis of Manson’s schistosomiasis. The patient 
was treated with Fuadin® and four transfusions each 
of 250 cc. of blood. The hemoglobin rose to 60 gm. per 
cent and the red cell count to 3,380,000 per cu. mm. 
The patient improved and was discharged. 

He was readmitted to the same hospital in Decem- 
ber, 1946 because of two additional episodes of 
hematemesis, and a hemoglobin of 3.5 gm. per cent. 
The patient was given 1,000 cc. of whole blood and 
was discharged in early January, 1947. During that 
hospitalization ascites was noted but it disappeared 
before the patient left the hospital. 

The patient was followed in the outpatient depart- 
ment of the same hospital until August 1947. During 
that period he had four more episodes of hematemesis. 
From 1947 to 1957 he suffered at least twelve more 
episodes of bleeding, after each of which he would stay 
in bed for two or three days before resuming normal 
life. The volume of each emesis was calculated to be 
250 cc. to 1,000 cc. of blood, and they were always 
accompanied by melena. He had never had jaundice, 
pain in the right upper quadrant of the abdomen, 
anorexia or diarrhea. There was no ingestion of 
alcoholic beverages or exposure to hepatotoxic drugs. 

On March 18, 1957, he was admitted to our service 
because of an episode of severe hematemesis and 
melena six days previously. 

The physical examination revealed a well devel- 
oped, undernourished, pale white man who was well 
oriented and in no severe distress. The blood pressure 
was 100/70 mm. Hg; pulse, 82; respirations, 16 per 
minute; temperature, 99.4°F.; weight, 108 pounds. 
The conjunctivas were pale and there was no adenop- 
athy. The lungs were clear and the heart was 
not enlarged. No murmurs were heard. A hard, 
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Fic. 1. Extensive esophageal varices. 


non-tender spleen was felt 14 cm. below the left 
costal margin at the midclavicular line. The liver was 
enlarged 2 cm. below the right costal margin at the 
midclavicular line. There was visible collateral ab- 
dominal circulation. There was no evidence of spider 
angiomas, liver palms, gynecomastia, ascites, loss of 
body hair, testicular atrophy, edema of the ankles. 
hemorrhagic manifestations or hemorrhoids. 

Hematologic studies revealed a red blood cell count 
of 2,680,000 per cu. mm. and a hemoglobin of 6.2 gm. 
per 100 cc. of blood. The mean corpuscular volume 
was 69 cu. w., the mean corpuscular hemoglobin was 
19 wug., and the mean corpuscular hemoglobin con- 
centration was 28 per cent. The white blood cell 
count was 1,850 per cu. mm. with 73 per cent neutro- 
phils, 24 per cent lymphocytes and 3 per cent 
eosinophils. The platelet count was 58,000 per cu. 
mm. Another platelet count was 106,000 per cu. mm. 
The clotting time was five minutes and the bleeding 
time one minute and fifteen seconds. The clot retrac- 
tion was complete in one hour, the prothrombin con- 
sumption test was forty seconds. The fibrin index was 
eight seconds with a control of six seconds. The bone 
marrow showed moderate depression of platelet 
formation and erythroid hyperplasia. 

The serum proteins were 6.9 gm. per cent with an 
albumin of 4.3 and globulin of 3.6 gm.; the cephalin 
flocculation test was 3 plus in forty-eight hours; serum 
bilirubin, 0.54 mg. per 100 cc. in one minute and 
1.08 mg. per 100 cc. in thirty minutes; thymol 
turbidity, 1.8 units; total cholesterol, 199 mg. per 


Garcia-Palmieri, Marcial-Rojas 


Fic. 2. Soft tissue tumefaction at the lesser curvature as- 
pect of the cardia which represents a mass of varicosities 


100 cc. of serum, with 56 per cent esterification, and 
the serum alkaline phosphatase was 2.8 Bodansky 
units. The prothrombin time was 16.3 seconds, with a 
control of 12.4 seconds. The serum glutamic oxal- 
acetic transaminase was 20.4 units and the serum 
glutamic pyruvic transaminase 21.39 units. Serological 
tests for syphilis were negative. The urine was normal 
The blood urea nitrogen was 17 mg. per 100 cc. Serum 
electrophoresis revealed an albumin of 50.3 per cent; 
alpha-one globulin 5.65 per cent; alpha-two globulin 
6.9 per cent; beta globulin 15.7 per cent; gamma 
globulin 21.4 per cent. The chest film was within 
normal limits, as was the electrocardiogram. 

Esophagogram and upper gastrointestinal series 
(Figs. 1 and 2) showed extensive varices throughout 
the entire esophagus. A sharply defined soft tissue 
tumefaction was identified at the lesser curvature 
aspect of the cardia of the stomach and was inter- 
preted as representing either a confluent mass of 
varicosities or a soft tissue tumor. The stomach showed 
extensive medial displacement by a markedly enlarged 
spleen, the inferior border of which was identified 
at the level of the iliac crest. 

While in the hospital this patient had twelve 
distinct episodes of hematemesis which were treated 
by intubation with either the Sengstaken—Blakemore 
or Nachlas tubes, and multiple blood transfusions. 
The tubes were unsuccessful in halting the hemateme- 
sis on some occasions, apparently due to their inability 
to compress the extensive gastric varices. The patient 
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Fic. 3. Splenoportogram demonstrates large gastric and 
esophageal varices. The portal vein is not visualized. 


was responsive and alert. The serum albumin fell 
to 3.0 gm. per 100 cc. on April 26, 1957, and to 2.6 
gm. per 100 cc. on May 16, 1957. Multiple units of 
salt-free human albumin and blood transfusions were 
given to the patient. In spite of the administration of 
seventy-two units of whole blood we were not able 
to raise the hemoglobin to more than 7.5 gm. per cent. 
On April 16, 1957, ascites developed which was 
progressive until May 20, 1957, when a paracentesis 
was performed due to severe respiratory distress. 

The patient’s condition was considered too 
hazardous for any type of surgical procedure. On 
April 29, 1957 a splenoportogram was performed to 
exclude a malignant gastric lesion. It demonstrated 
adequate visualization of the splenic vein but failed 
to show the portal system. The opaque material 
entering the coronary vein led into a large mass of 
varicose veins corresponding in position to the soft 
tissue mass seen in the cardia of the stomach in the 
upper gastrointestinal series. Extensive esophageal 
varices also were observed. (Fig. 3.) 

On June 1, 1957 the patient was somewhat drowsy 
was treated with neomycin, administered 
protein-free diet; glucose, administered 
intravenously; and repeated enemas. His condition 
improved. On May 8, 1957 he became somewhat 
confused. By the next day he was delirious, and in 
spite of blood transfusions, electrolytes and fluid 
replacement, oral neomycin and intravenous glutamic 
acid he died on June 11. Repeated serum glutamic 
oxalacetic transaminase and serum glutamic pyruvic 
transaminase determinations had been consistently 
normal. An autopsy was performed three hours after 


and he 
orally; a 


death. 


PATHOLOGIC FINDINGS 


The body was that of a markedly emaciated young 
white man. The abdomen was markedly distended by 
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Fic. 4. Classic “‘pipestem’’ type of portal fibrosis due to 
schistosomiasis. The portal vein contains a thrombus. 


Fic. 5. Enlarged spleen with fibrosis of the pulp and an 
infarct. There was asmall accessory spleen. 


Fic. 6. Hepatomegaly and splenomegaly. The portal 
vein is partially occluded by thrombus. The splenic vein 
is markedly dilated and thickened. 


fluid. The lower extremities showed prominent 
peripheral edema. The peritoneal cavity contained 
6,000 cc. of clear strawcolored fluid. The omentum 
was edematous and markedly depleted of fat. The 
spleen projected 7 cm. below the left costal margin. 
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Fic. 7. The portal area is replaced by organized granula- 
tion tissue which also replaces and occludes the vein. 
Hematoxylin and eosin X 360. 


The right pleural cavity was obliterated by numerous 
fibrous adhesions, which were more prominent at the 
base where numerous dilated blood vessels were 
encountered. The heart was normal. The lungs 
showed marked congestion and foci of atelectasis. The 
liver weighed 900 gm. The surface was bosselated. On 
section the portal areas showed prominent fibrosis 


and the classic appearance of a pipe-stem type of 


liver. (Fig. 4.) A large thrombus was noted in the 
portal vein. The capsule of the left lobe was firmly 
adherent to the diaphragm and to the cardioesophag- 
eal junction by numerous varicosities. The spleen was 
markedly enlarged and weighed 1,000 gm. The 
capsule showed areas of hyalinization and on section 
the pulp was markedly fibrotic and congested. Two 


triangular zones of infarction were seen, the largest of 


which measured 5 by 3 cm. (Fig. 5.) The splenic vein 
was markedly dilated and measured 4 cm. in circum- 
ference. (Fig. 6.) The submucosa of the esophagus dis- 
closed numerous varicosities along the entire length 
of the organ. Near the cardioesophageal junction a 
small ulceration of the esophageal mucosa was evident 
over one of the largest varicosities. The fundus of the 
stomach was bound to the cardioesophageal junction 
and to the diaphragm by innumerable markedly 
dilated blood vessels. At the fundus of the stomach 
there was a well delimited submucosal mass composed 
of dilated and engorged blood vessels and measuring 
5 cm. in main diameter. 

On microscopic examination of the liver the portal 
areas were found to be markedly broadened by 
prominent fibrosis. In most of them one failed to 
recognize the portal vein radicles but the artery and 
bile duct were always present. In most of the areas in 
which the portal intrahepatic veins were not seen 
old fibrosis was evident. In other areas organized 
granulation tissue was evident and replacement of the 
vein by granuloma could be seen. (Fig. 7.) In some 
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Fic. 8. Fibroblastic activity in portal space as in Figure 7 
but showing calcific residues of schistosomal ova. Hema- 
toxylin and eosin XK 360. 


of these areas old calcific residues of schistosomal ova 
were found. (Fig. 8.) The hepatic cells were normal 
except for slight compression due to congestion of the 
central veins. In the spleen there were two zones, one 
of old and the other of recent infarction. There was 
prominent congestive splenomegaly with fibrosis and 
the formation of silicosiderotic nodules. A section of 
the portal vein revealed a thrombus with early 
organization. The lumen of the vessel was not com- 
pletely occluded. In the sections of the esophagus and 
stomach numerous dilated submucosal and sub- 
serosal blood vessels were seen. The mucosa of the 
esophagus was ulcerated at a point near the cardio- 
esophageal junction. The kidneys were not remarkable 
except for cloudy swelling of the tubular epithelium 
The lungs showed prominent congestion. 


COMMENTS 


Man is the primary host of Schistosoma 
mansoni. In endemic areas, the schistosomal 
cercaria penetrates the human skin or mucous 
membranes apparently aided by the elaboration 
of hyaluronidase |4|. The venous circulation 
carries the metacercaria into the lung and from 
there it passes to the left side of the heart even- 
tually to reach the intrahepatic venous system 
for maturation. The adult flukes migrate against 
the portal flow to reach the mesenteric and 
colonic venules and, after copulation, ovi- 
position occurs in the mucosa and submucosa ol 
the colon and rectum. Some of these eggs are 
swept into the portal venous system and they 
lodge in the intrahepatic venous radicles. 
Around these ova a granulomatous process de- 
velops which occludes the lumen of the intra- 
hepatic portal veins, destroying their walls. 
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The end result of this inflammatory process is the 
complete fibrous replacement of the veins, 
accompanied by prominent perivascular portal 
fibrosis. ‘This produces portal hypertension 
which leads to the development of collateral 
venous channels such as_ gastroesophageal 
varices, and to splenic enlargement which may 
be accompanied by the syndrome of secondary 
hypersplenism. In some instances a contributing 
extrahepatic portal obstructive factor may be 
encountered [5]. The present case is a typical 
example of this condition. 
Schistosomal involvement of the 
essentially a vascular process with little clinical 
evidence of parenchymatous liver damage [7]. 
In the present case there was absence of gyneco- 
mastia, spider nevi, loss of body hair, testicular 
atrophy, liver palms and edema of the ankles, 
in association with only mild or moderate 
alteration in the liver function tests. The patient 
tolerated thirty-three episodes of hematemesis 
without the onset of hepatic insufficiency. The 
liver parenchyma at autopsy was substantially 


liver is 


normal in appearance. 

The serum transaminases are usually normal 
in this phase of the disease [6]. The abnormality 
of the cephalin cholesterol flocculation test as 
well as the hyperglobulinemia can be explained 
as a response of the reticuloendothelial system to 
the adult worms and ova [7]. As these patients 
have less alteration in the liver function tests 
than usually expected in cases of intrahepatic 
vascular obstruction, the use of splenoportog- 
raphy is very helpful in differentiating this 
group from patients with extrahepatic portal 
obstruction. This diagnostic procedure is recom- 
mended in all patients prior to surgery. The 
huge with neutropenia, 
thrombocytopenia and a_ hyperplastic bone 
marrow, points to secondary hypersplenism, 
which is a frequent finding in schistosomal portal 


spleen, associated 


hypertension. 

The success of therapeutic measures for the 
total eradication of Schistosoma mansoni infec- 
tion has thus so far fallen short of expectation 
'7,8|. Once bleeding from varices secondary to 
schistosomal portal hypertension occurs, the 
immediate use of the Sengstaken-Blakemore or 
Nachlas tube is indicated, as well as the adminis- 
tration of blood and replacement of fluids and 
electrolytes as required. The onset of hepatic 
coma in association to the initial episode of 
bleeding is not a frequent finding in schistosomal 
portal hypertension. If bleeding of the varices 
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cannot be controlled with intubation, due to 
their gastric localization, emergency ligation as 
a temporary measure is imperative. Once the 
acute episode of bleeding is controlled the patient 
should be prepared for shunt surgery. We prefer 
end-to-side portacaval anastomosis even in the 
presence of hypersplenism as we believe that it is 
the most effective procedure [9]. 

The lesser degree of impairment of liver func- 
tion occurring in these patients as compared to 
those with Laennec’s cirrhosis makes them better 
surgical risks. This view is corroborated by the 
relatively low mortality in a series of more than 
forty patients with schistosomal portal hyper- 
tension who have undergone surgery [9]. 


SUMMARY 


1. A patient with portal hypertension due to 
schistosomiasis mansoni who withstood thirty- 
three episodes of hematemesis is described. 

2. The fundamental intrahepatic vascular 
alterations encountered in this disease are re- 
emphasized. These explain the picture of marked 
portal hypertension accompanied by minor 
alterations in liver function tests and in the 
structure of the liver parenchyma. These 
differences are important in the clinical dif- 
ferentiation of this disease from patients with 
portal hypertension due to portal cirrhosis of the 
liver. 

3. Decompressive portal surgery is tolerated 
better in patients with portal hypertension due 
to schistosomiasis than in those with portal cir- 
rhosis, because of the lesser degree of parenchym- 
atous hepatic damage. 
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described in association with thyrotoxicosis, 


S' VERAL types of muscle disorder have been 
viz., thyrotoxic encephalomyopathy, chronic 
thyrotoxic myopathy, exophthalmic ophthalmo- 
plegia, myasthenia gravis, periodic paralysis and 
Basedow’s paraplegia. Of these disorders, hypo- 
kalemia has been described only in periodic 
paralysis in which lowering of the serum potas- 
sium level has been observed during the attacks 
of paralysis. The first case of periodic paralysis 
associated with thyrotoxicosis was reported in 
1902 by Rosenfeld |7|. In a review of the litera- 
ture Linder {2] in 1955 collected thirty-five 
cases and added four of his own. Recently 
Okinaka and associates [3] in an extensive study 
noted the occurrence of periodic paralysis in 
119 of a total of 6,333 patients with hyperthy- 
roidism operated on in three large hospitals in 
[he patient with thyrotoxicosis to be 
described hypokalemia and _ flaccid 
paraplegia which was, however, not periodic in 
character but remained unaltered until anti- 


Japan. 
showed 


thyroid treatment was instituted. 


CASE REPORT 


A twenty-two year old housewife was admitted to 
the hospital on July 29, 1957, with the chief complaint 
of inability to move the lower limbs. Since 1951 she 
had had frequency of stools, numbering 4 to 6 per 
day, well formed and without any blood or mucus, but 
occasionally bowel movements were accompanied by 
griping; this frequency started about a month after 
her first delivery. The patient had since noted an 
increase in this frequency, and tremors of fingers on 
excitement. In February 1957, when her husband, 
employed in the armed constabulary, was posted on 
the Pakistan border she became very anxious and 
worried. Soon afterwards she noted fine tremors of the 


whole body and slight generalized weakness. Despite 
this she rapidly gained nearly 30 pounds of body 
weight during the next four months. Fifteen days prior 
to this admission severe diarrhea developed suddenly; 
she had 40 to 50 liquid stools per day, and vomited 3 
to 4 times a day. During the next two days the tremors 
and the muscular weakness became so extreme that 
she became confined to bed. Two days later she lost 
consciousness. When she regained consciousness 
after four days, she noted complete paralysis of the 
lower limbs, slight weakness of the upper limbs, diffi- 
culty of swallowing, and regurgitation of fluids 
through the nose, and vomiting after swallowing. The 
stools numbered 4 to 5 a day. During the next three 
days she improved rapidly except for the paraplegia, 
and at the time of admission she could swallow without 
difficulty, had regained normal strength in the upper 
limbs, and had no vomiting. The stools numbered 4 to 
5 per day. She thought she had lost all the weight 
which she had gained recently. During the last two 
weeks she was given only fruit juices and water orally. 

She denied history of any past illness, and the 
family history was non-contributory. Obstetrical 
history revealed two normal deliveries in 1951 and 
1956, respectively, and amenorrhea for the past four 
months. 

Examination revealed a well developed young 
woman, fully conscious and with normal intelligence. 
There were fine tremors of the fingers and moderate 
exophthalmos. The thyroid gland was moderately 
enlarged with a nodule about 1 inch in diameter in 
the right lobe. The pulse rate was regular with a rate 
of 130 per minute and the blood pressure was 134/70 
mm. Hg. 

Neurologic examination revealed normal cranial 
nerves. The upper limbs showed normal power and 
tendon reflexes. The lower limbs showed complete 
flaccid paralysis, loss of tendon reflexes, and electrical 
inexcitability of the muscles. There was no tenderness, 
twitching or wasting of the muscles, which rather 
looked more bulky. There were no sensory changes. 


* From the Department of Medicine, Sawai Man Singh Hospital and Medical College, Jaipur, India. 
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I'he plantar response was flexor on both sides. There 
was no disturbance of sphincter control. Examina- 
tion of other systems disclosed no other significant 
finding. 

Blood examination revealed a total white blood cell 
count of 4,800 per cu. mm. with 68 per cent neutro- 
phils and 32 per cent lymphocytes; red blood cells 
4,200,000 per cu. mm.; hemoglobin 10 gm. per 100 
ml.; negative Kahn test; erythrocyte sedimentation 
rate, 6 mm. in the first hour (Westergren); and 
proteins 3.7 gm. with 2.5 gm. of albumin; cholesterol, 
100 mg.; and urea, 35 mg. per 100 ml. Examination 
of the stool and the cerebrospinal fluid revealed no 
abnormality. Serum electrolytes, estimated on August 
6 when the diarrhea was controlled, showed values of 
3.6 mEq. per L. for potassium and 122 mEq. per L. 
for sodium. Urine examination revealed 1-plus 
proteinuria, and a maximum specific gravity of 1.015 
after eighteen hours’ concentration and Pitressin® 
test. The urinary output varied between 900 to 1,200 
cc. in twenty-four hours. The basal metabolic rate 
was plus 45 per cent. Glucose tolerance test showed 
values of 92, 98, 102, 96 and 94 mg. per cent, respec- 
tively, in the fasting blood sample and half-hourly 
samples after glucose administration. Liver function 
tests were normal. The electrocardiogram showed 
marked S-T segment depression and flattening or 
inversion of T waves, changes compatible with 
hypopotassemia. (Fig. 1.) 

The patient was treated with phenobarbitone and 
kaolin administered orally. The diarrhea subsided 
within a week. The paraplegia, the electrocardiogram 
and the serum potassium level, however, remained 
unaltered. Potassium chloride, 40 gm., was admin- 
istered orally, in divided doses of 2 gm. every six 
hours, from August 7 to 12, without any improvement 
in paraplegia. The electrocardiogram showed some 
improvement. Use of the drug had to be discontinued 
as the patient again had diarrhea. 

Methylthiouracil was started on August 16, in a 
dose of 300 mg. daily. On August 21, i.e., one month 
atter the onset of the paraplegia, the patient noted the 
first sign of return of power when she could move the 
toes. From this date onwards there was dramatic 
improvement; on August 25 the patient could move 
the limbs and walk with support, and on August 31 
she could walk unsupported. The electrocardiogram 
showed parallel improvement. After this initial rapid 
improvement further progress in the month of Septem- 
ber was very slow. In October the patient was 
euthyroid with a basal metabolic rate of plus 1 per 
cent, a cardiac rate of 72 to 82 per minute, and ab- 
sence of tremors and diarrhea. Despite this, the con- 
dition remained nearly stationary; there was still 
moderate weakness, the tendon reflexes were absent, 
the somewhat low serum potassium level persisted, 
varying between 3.2 and 3.7 mEq. per L., and the 
electrocardiogram continued to show an abnormal 
pattern. Administration of 100 gm. glucose intra- 
yenously and 0.5 cc. epinephrine subcutaneously 
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during the euthyroid state did not produce worsening 
of the muscular power. 

A subtotal thyroidectomy was performed on No- 
vember 1. The postoperative course was uneventful. 
During the third postoperative week the patient again 
noted further rapid improvement of muscle power, 
and the electrocardiogram again showed parallel 
improvement. On November 22, the serum potassium 
and sodium reached normal values of 5.3 and 135 
mEq. per L., respectively, but some muscular 
weakness and electrocardiographic abnormality re- 
mained. On December 19 she had her menstrual 
period after eight months of amenorrhea. The urinary 
concentration power was restored to normal by 
January 5, 1958. The muscle power was practically 
normal by the end of January. The tendon reflexes, 
however, remained absent until February 28, 1958 
when, for the first time, the ankle jerks could be 
elicted sluggishly. The ankle and knee jerks and the 
electrocardiogram became completely normal during 
the first week in April. 

Administration of glucose and epinephrine on 
April 22 failed to produce any muscular weakness 
From April 24, thyroid extract was administered 
orally in a dose of 2 gr. per day. Severe tremors and 
generalized muscular weakness developed rapidly 
The electrocardiogram again showed ST and ‘J 
changes. On the fifth day of the administration of the 
drug she felt that paralysis was impending and the 
drug had to be discontinued. 

When last examined on June 9, 1958, the patient 
felt perfectly well, had gained 32 pounds in weight 
postoperatively, the basal metabolic rate was plus 1 
per cent, and the urine, serum electrolytes and the 
electrocardiogram showed no abnormality. The 
glucose tolerance test still showed a flat curve 

Pathologic reports: Kidney biopsy with Vim-Silver- 
man needle, October 12: On microscopic examina- 
tion the tissue consisted of medulla, and a relatively 
smaller area of cortex containing 6 glomeruli. The 
glomeruli showed slight thickening of Bowman’s 
capsule. The predominent lesion was a diffuse hyaline 
degeneration of the epithelium of the proximal and 
distal convoluted tubules, with complete necrosis of 
some tubules. A few tubules showed granular o1 
vacuolar degeneration. In the medulla, the collecting 
tubules were normal and the interstitial tissue showed 
considerable accumulation of edematous fluid 
(Figs. 2A, 2B and 2C.) 

March 12: There was considerable improvement 
of the structure as compared to the previous section 
The glomeruli and the tubules were normal. The 
interstitial tissue showed slight edema, and foci 
of fibrobastic proliferation and accumulation of 
histiocytes. 

Biopsy of the gastrocnemius muscle, October 16: 
The majority of the muscle fibers were normal. Groups 
of fibers showed considerable swelling, deep eosino- 
philic stain and complete loss of striations; most of 
these were hyalinized and some showed finely 
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Fic. 1. Serial electrocardiograms showing: (1) before starting methylthiouracil, marked S-T 
segment and T changes and prominent U waves compatible with hypopotassemia; (2) eight 
days later, considerable improvement of pattern; (3) before operation, further improve- 
ment but still an abnormal pattern; (4) one week after restoration of serum potassium 
level, considerable further improvement but T waves in leads 3, aVL and V2 are low and 
P wave in lead m1 is inverted; (5-7) gradual return to normal; (8) appearance of abnormal 
pattern five days after oral administration of thyroid extract. 


granular appearance. There was proliferation of the 
sarcolemnal nuclei and fibroblasts in these areas. Some 
fibers were thin, rarefied and stained lightly but 
possessed normal striations. Few fibers showed loss of 
continuity. An occasional fiber showed vacuoles in its 


center. (Figs. 3A and 3B.) 
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COMMENTS 


This case presents the following interesting 
features: (1) acute encephalopathic onset with 
spontaneous recovery of the bulbar palsy and 
coma; (2) paralysis which was limited to the 
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2A 
Fic. 2, Photomicrographs of kidney. A, convoluted tubules showing swelling and hyaline degeneration. B, vacuolar 


degeneration and necrosis of the epithelium. C. interstitial edema in the medulla. Original magnification XK 320 


lower extremities and which was not periodic were present for nearly six years, the onset of the 
in character; (3) nephropathy and muscle lesions present illness was preceded by sudden aggrava- 
of potassium deficiency; and (4) delayed recov- tion of symptoms resulting in severe diarrhea 
ery of the electrocardiogram and the muscle and generalized tremors, culminating in ; 
paralysis after restoration of the serum potassium comatose state lasting for nearly four days. On 


level. recovery from coma there were, besides para- 
While mild symptoms of hyperthyroidism plegia, manifestations apparently of bulbar 


3A 


Fic. 3. Photomicrographs of the gastrocnemius muscle. A, swollen groups of mus- 
cle fibers on the left. Original magnification XK 480. B, hyaline swelling of the 
fibers and proliferation of sarcolemnal nuclei and fibroblasts. Original magnifica- 
tion X 320. 
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paralysis; the latter were relieved in less than 
three days while the paraplegia remained un- 
altered. The patient was not observed by us 
during this earlier phase of the illness but the 
condition is believed to be what has been referred 
to in the literature as acute thyrotoxic encephalo- 
myopathy or bulbar palsy [4-7]. Although in 
earlier reports this condition was described as 
fatal, relief by treatment of hyperthyroidism has 
been reported [4-7]. A spontaneous recovery in 
our case was, therefore, a most striking feature. 

The muscle disorder with complete flaccid 
paralysis, tendon areflexia and absence of 
muscular atrophy, the associated hypokalemia, 
and their complete cure after thyroidectomy, 
resemble the periodic paralysis described in 
thyrotoxicosis. In periodic paralysis, however, 
there is usually generalized muscular weakness, 
periodic nature of the paralysis and the hypo- 
kalemia, and spontaneous recovery which is 
often dramatic after administration of potassium 
salts. In the present case, therefore, the dis- 
tinguishing features were: (1) except for the 
initial generalized weakness, the paralysis was 
limited to the lower extremities and was not 
recurrent but constant for a month until the 
antithyroid treatment was given: (2) although 
improvement was striking after the administra- 
tion of methylthiouracil and after thyroidect- 
omy, there was residual muscle weakness and 
returned to normal several 
operation: and (3) oral 
produced 


which 
after the 


areflexia 
months 

administration of potassium salts 
no improvement whatsoever. In thyrotoxicosis, 
Basedow’s paraplegia, an obscure disorder, was 
reported in the earlier medical literature [8]. 
There has, however, been no mention of hypo- 
kalemia in this disorder and our case appears to 
be the first instance of paraplegia associated with 
hypokalemia. 

The hypokalemia appeared to be related to 
the influence of excessive thyroid hormone secre- 
tion and not to the short episode of acute diar- 
rhea preceding the present illness because of the 
fact that it persisted preoperatively despite con- 
trol of diarrhea for nearly two and a half months, 
and restoration of a completely euthyroid state 
for more than one month. The serum potassium 
level became normal only after thyroidectomy. 
The electrocardiographic changes appeared to 
be severe as compared with the serum potassium 
level, which was never less than 3.2 mEq. per L. 
The electrocardiogram and the muscle disorder 
administration of methyl- 


improved after 
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thiouracil and after thyroidectomy, and yet 
became normal several months after the 
serum potassium level was restored. It was 
thus seen that the electrocardiogram and the 
muscle disorder took a parallel course. Neither 
of them, however, showed any striking relation 
to the serum potassium level. This and the 
delayed recovery of the electrocardiogram are 
in sharp contrast to what has been observed 
in familial periodic paralysis [9,70]. The delayed 
recovery of the electrocardiogram suggests 
that the intracellular rather than the extracel- 
lular potassium is of primary significance in the 
etiology of the electrocardiographic changes 
10-12}. 

Functional and structural changes in the 

kidneys have been described in patients with 
potassium deficiency due to chronic diarrhea 
13-15| and primary aldosteronism [7/6], and 
nephropathy of potassium depletion has been 
considered a distinct clinical and pathologic 
entity {75|. Such a nephropathy has so far not 
been reported in thyrotoxic paralysis. Its 
presence in our Case was suggested by the hypos- 
thenuria, mild proteinuria and loss of ability to 
concentrate urine. Kidney biopsy revealed 
morphologic lesions. That the changes were due 
to potassium deficiency was indicated by the 
fact that the urine became normal soon after 
the serum potassium level became normal, and a 
second kidney biopsy performed four months 
after thyroidectomy showed considerable regres- 
sion of the changes. The muscle lesion, with 
swollen hyalinized groups of muscle fibers and 
proliferation of sarcolemmal nuclei, is similar to 
that described by Tyler and associates [77] in 
periodic paralysis. Such muscle changes occur in 
periodic paralysis of unusual intensity or pro- 
longed duration. In this case the kidney and the 
muscle lesions can be explained because of the 
constant nature of the paralysis and the hypo- 
kalemia. The vacuolar type of degeneration 
described as the most characteristic lesion of 
potassium deficiency [73-76] was, however, 
insignificant in our case both in the kidney and 
in the muscle. This may be due to the fact that 
the biopsy specimens were obtained after treat- 
ment with methylthiouracil. 

The association of hypokalemia and muscle 
paralysis has been described in periodic paraly- 
sis, the familial or the sporadic type, associated 
with thyrotoxicosis, and in primary aldo- 
steronism. There is evidence that the attacks of 
paralysis are related to carbohydrate metab- 
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olism. The exact relationship between the 
hypokalemia and the paralysis is not yet estab- 
lished. Occurrence of a shift of potassium into 
the muscle and marked increase of the intra- 
cellular to extracellular concentration ratio of 
this ion has been reported during attacks of 
periodic paralysis [78-20]. Conn and associates 
[27] recently noted that the attacks were pre- 
ceded by sodium retention and a sharp rise of 
urinary aldosterone, and that recovery from the 
attack was associated with massive sodium 
diuresis. They consider sodium retention to be 
the primary factor which sets into motion the 
chain of events in an episode of paralysis. Van 
Buchem [70], in a case of primary aldosteronism, 
observed low potassium and high sodium in 
muscle without paralysis, indicating that sodium 
retention in the muscle cell by itself is not the 
essential abnormality. The sum of the intra- 
cellular cations may be the critical factor [ 70,27}. 

The exact mechanism whereby the thyroid 
hormone influences the potassium metabolism 
and causes paralysis is also not clearly under- 
stood. Increased severity of paralytic attacks with 
development of hyperthyroidism in familial 
periodic paralysis [22], recurrence of attacks with 
relapse of thyrotoxicosis in patients treated [23], 
aggravation of paralysis by thyroid administra- 
tion [24], and occurrence of paralysis even during 
a completely euthyroid state after treatment 
with antithyroid drugs [25] have been variously 
observed. McEachern [26] noted the high fre- 
quency of hyperthyroidism and goiter in the 
series of cases of periodic paralysis reported by 
Shinosaki and by Tsuji. Pedersen [27], however, 
examined serum potassium levels pre- and post- 
operatively in cases of thyrotoxicosis without 
finding abnormal values. It has been suggested 
that hyperthyroidism brings out a latent tend- 
ency toward periodic paralysis in the affected 
persons [22]. 

In our case the serum potassium level had no 
definite relation to the muscle disorder. Admin- 
istration of glucose and adrenaline, preopera- 
tively when the patient was euthyroid, and 
postoperatively when the patient was completely 
normal, produced no deterioration in the muscle 
power, implying little relationship between 
carbohydrate metabolism and paralysis [77]. 
Administration of thyroid extract postopera- 
tively, however, caused extreme muscular 
weakness and a state of impending paralysis 
associated with electrocardiographic changes. 
This is in agreement with the earlier observa- 


tions of other investigators [22-24] and suggests 
that there was some inherent defect in the 
patient. 

It is therefore believed that in the present 
case there was some inherent defect; that hyper- 
activity of the thyroid gland produced an ex- 
acerbation of this defect, resulting in paralysis 
and hypokalemia; that this hormonal influence 
was continuous, unlike the intermittent nature 
reported in periodic paralysis associated with 
thyrotoxicosis; that some influence persisted 
despite restoration of the euthyroid state after 
administration of methylthiouracil; and that this 
influence was completely removed only afte: 
thyroidectomy. 

The question arises as to what this inherent 
defect might be. Conn and 
suggested that in familial periodic paralysis 
there is intermittent aldosteronism and that 
the stimulus for the excessive aldosterone secre- 
tion is apparently extra-adrenal in origin. In 
our case, owing to lack of facilities, aldosterone 
determination could not be carried out. It is 
conceivable that a similar mechanism exists in 
paralysis associated with thyrotoxicosis. In this 
condition, however, the paralysis has always 
been relieved or cured by treatment of hyper- 
thyroidism. The defect may therefore be an 
abnormal sensitivity of the extra-adrenal source 
to the abnormal thyroid hormone. The curious 
rapid gain of body weight in our case despite 
aggravation of the thyrotoxic manifestations 
just prior to the present illness suggested the 
possibility of some other endocrine influence. 
As suggested by Shinosaki [24] there may be a 
polyglandular disturbance of the glands of 
internal secretion. 


associates |2/ 


SUMMARY 


1. A case of paraplegia and hypokalemia 
associated with thyrotoxicosis is reported. 

2. The unusual features were: (1) 
encephalopathic onset; (2) paralysis limited to 
the lower extremities and of a non-periodic 
type; (3) nephropathy and muscle lesions of 
potassium deficiency; and (4) delayed recovery 
of the electrocardiogram and the muscle dis- 
order after restoration of the serum potassium 
level. 

3. With restoration of the euthyroid state 
after antithyroid therapy the muscle disorder 
and the electrocardiographic changes of hypo- 
kalemia improved; they became completely nor- 
mal several months after thyroidectomy. They 
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took a parallel course. Neither of them, how- 
ever, showed any definite relation to the serum 
potassium level. 

4. Administration of thyroid extract, post- 
operatively, after complete recovery of the ill- 
ness, produced extreme muscular weakness 
associated with electrocardiographic abnormali- 
ties. It is suggested that there was an inherent 
defect in this patient, probably of an endocrine 
nature, which became manifest with the devel- 
opment of thyrotoxicosis. 


Acknowledgment: Dr. L. R. Sarin, Super- 
intendent, Sawai Man Singh Hospital, kindly 
permitted the publication of this report. Dr. J. C. 
Sarin kindly prepared the pathologic reports 
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Simultaneous Hyperthyroidism and 


Hyperparathyroidism* 


Boy FRAME, M.D. and RopertT H. DurHAM, M.D. 


Detroit, Michigan 


HE simultaneous occurrence of hyper- 
and hyperparathyroidism has 
been confirmed by adequate clinical data and 
by operation in three reported instances [/—J3). 


In six other reported cases sufficient metabolic 


and histologic data are lacking to establish proof 


for the concurrent presence of the two disease 


entities [4-9]. In addition, Chapman and Maloof 


mention two additional cases, but give no clini- 
cal information [70]. 

Certain clinical features of the two diseases, 
particularly their effects on calcium metabo- 
lism and bone, are quite similar and may 
lead to confusion in diagnosis. The purpose 
of this paper is to report what is believed to be 
the fourth proved case of simultaneous hyper- 
thyroidism and hyperparathyroidism. The com- 
mon clinical features as well as the aids in dif- 
ferential diagnosis will be discussed. 


CASE REPORT 


A. B. (No. 91 21 21), a sixty-three year old farmer, 
was referred to the Henry Ford Hospital by Dr. Wil- 


liam L. Martin for evaluation of weakness and loss of 


weight. The patient had a large nodular goiter which 
had been present for fifteen years without change in 
size. Three years before the present admission the 


patient was admitted to another hospital because of 


recurrent epigastric pain, hematemesis and melena. 
A large gastric ulcer of the lesser curvature, detected 
by roentgenograms, subsequently healed with medical 
management. An asymptomatic right kidney stone 
was also noted at this time on roentgenograms of the 
abdomen. 

Six months before admission there was a recurrence 
of the gastric ulcer, which again healed with medical 
treatment. At this time, however, the patient began 
having new symptoms which consisted of increasing 
nervousness, tremor of the outstretched hands, and 
marked weakness. A 40-pound weight loss occurred 
over a five-month period and an increased fluid intake 
and urine volume was noted. On admission to this 
hospital the patient appeared to be pale, emaciated 


and seriously ill. ‘The blood pressure was 120/60 mm. 
Hg, and the pulse rate 120. A definite stare and lid lag 
were present. There was a large, soft multinodula: 
goiter. A coarse tremor of the outstretched hands, al- 
most suggesting a parkinsonian tremor, was a con- 
stant feature. There was no bone tenderness or band 
keratitis. The admitting diagnosis was toxic nodulai 
goiter. With past evidence of peptic ulcer, kidney 
stone and polyuria, the presence of hyperparathy- 
roidism was also strongly suspected. 

The initial hemoglobin was 8.5 gm. per 100 m1; 
the white cell count and differential were within 
normal limits. The specific gravity of the urine was 
1.005; the reaction for sugar and albumin was within 
normal limits; the sediment contained a rare white 
cell. While receiving a calcium diet of 150 mg., the pa- 
tient excreted 302 mg. of calcium in a twenty-four- 
hour urinary volume of 2,650 ml. The serum non- 
protein nitrogen was 58 mg. per cent, creatinine 1.9 
mg. per cent, calcium 13.6 and 13.4 mg. per cent, 
inorganic phosphorus 3.8 and 3.4 mg. per cent, and 
the alkaline phosphatase 5 and 3.6 Bodansky units. 
The basal metabolic rate was plus 2 
protein-bound iodine in the serum was 17.4 wg. per 
100 ml. Review of gastrointestinal roentgenograms 
taken three years and six months respectively before 
admission to this hospital revealed a gastric ulcer of 
the lesser curvature with complete healing after 
medical treatment had been instituted. Two subse- 
quent upper gastrointestinal roentgenograms failed 


5 per cent. The 


to show evidence of recurrence. In the planigrams of 
the kidneys a calculus was demonstrated in the lower 
pole of the right kidney. Demineralization and a 
coarse trabecular pattern were noted in the x-ray 
films of the hands and skull, and small cystic changes 
in several of the terminal phalanges. Bone biopsy 
performed and studied histologically by Dr. H. C. 
Frost was interpreted to show extensive scalloping of 
Howship’s lacunae in the undecalcified sections, 
compatible with increased bone reabsorption. (Fig. 1.) 

The patient was treated with 100 mg. of Tapazole“ 
and 15 drops of saturated solution of potassium iodide 
daily for the next five weeks. Marked improvement in 
the thyrotoxicosis became apparent. The pulse rate 
fell to 80, the lid lag and tremor subsided, and the 


* From the Department of General Medicine, Henry Ford Hospital, Detroit, Michigan. 
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Fic. 1. Photomicrograph of fresh, undecalcified bone section from ilium, showing scalloping of How- 


ship’s lacunae (cente1 


goiter regressed in size. Despite these signs of improve- 
ment the patient began to complain of anorexia, vague 
abdominal discomfort and marked weakness. The 
serum calcium increased to 14 mg. per 100 ml., and 
the serum inorganic phosphorus fell to 2.2 mg. per 
100 ml. The tubular reabsorption of phosphorus, 
when the serum creatinine was 1.9 mg. per 100 ml., 


was 62.4 per cent. 


[he decisive clinical and biochemical evidence of 


hyperparathyroidism led to surgical exploration six 
weeks after admission. A _ parathyroid adenoma 
weighing 2 gm., embedded in a multinodular goiter, 
was removed (Figs. 2 and 3); three normal parathy- 
roid glands were also identified. The large hyper- 
plastic multinodular goiter weighing 325 gm. also was 
removed. Four days after operation, the serum 
calcium fell to 9.4 mg. per 100 ml. where it stabilized. 
The serum inorganic phosphorus remained between 
2.6 and 3 mg. per 100 ml. There was marked clinical 
improvement with an increase in appetite, strength 
and weight. The calcium excretion in a twenty-four- 
hour urine sample decreased to 61 mg. 


COMMENTS 


The clinical findings of lid lag, stare, goiter, 
tremor and tachycardia left little doubt regard- 
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, indicating marked bone reabsorption. 


ing the diagnosis of hyperthyroidism. A basal 
metabolic rate of plus 25 per cent and a protein- 
bound iodine level of 17.2 ug. per 100 ml. were 
confirmatory. The history of kidney stone and 
polydipsia suggested hypercalcemia, while the 
history of peptic ulcer with hypercalcemia raised 
the question of long-standing hyperparathy- 
roidism. There appears to be an _ increased 
incidence of peptic ulcer in association with 
hyperparathyroidism [77]. Hypercalcemia and 
excessive Calciuria, as observed here, can occur 
in hyperthyroid as well as in hyperparathyroid 
patients and these findings were not helpful in 
proving the coexistence of the two diseases. The 
initial serum phosphorus was normal, but in the 
presence of renal insufficiency the hypophos- 
phatemia of hyperparathyroidism was believed 
possibly to be masked. Bone demineralization 
and the increased trabecular pattern seen in the 
roentgenograms were compatible with either 
diagnosis. The normal serum alkaline phospha- 
tase was somewhat surprising in view of the 
moderate bone involvement. The serum alkaline 
phosphatase has been reported slightly increased 
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Fic. 2. Photograph of cut surface of parathyroid adenoma 
embedded in hyperplastic multinodular goiter. 


in hyperthyroidism with bone involvement | 7/2}, 
but a distinctly high level would have been more 
compatible with hyperparathyroidism. 

In Table 1 are listed the pertinent clinical 
features of four proved cases of simultaneous 
hyperthyroidism and hyperparathyroidism re- 
ported in the literature, including the present 
one. In these patients a parathyroid adenoma 
rather than diffuse parathyroid hyperplasia 
was the cause of the hyperparathyroidism. In 
three patients, evidence suggested that the 
hyperparathyroidism preceded the hyperthy- 
roidism. In the fourth case, that of Koenig et al. 
[3], a previous history of peptic ulcer was the 
only clue that the hyperparathyroidism may 
have antedated the hyperthyroidism. In none 
of the cases reported was there evidence to sug- 
gest additional functioning adenomas of the 
pituitary, the islet cells of the pancreas, or the 
adrenals. 

In most instances, hyperthyroidism and hyper- 
parathyroidism present separate clinical pictures 
and there should be no difficulty in differentiat- 
ing the two diseases. There are, however, a 
number of instances in the literature in which 
hyperthyroidism simulated hyperparathyroidism 
[3,74]. This is especially true when the elevated 
metabolism of hyperthyroidism is masked and 
symptoms of hypercalcemia and bony de- 
mineralization are the presenting complains. In 
most such cases the disturbed calcium metab- 
olism returned to normal after the hyperthy- 
roidism was adequately treated. If the hyper- 
calcemia and hypercalciuria persisted after 
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Fic. 3. Microscopic section of parathyroid adenoma, 
showing cords and groups of cells. The cell cytoplasm was 
finely granular and faintly eosinophilic. 


adequate treatment of the hyperthyroidism, the 
additional diagnosis of hyperparathyroidism was 
entertained. 

Except for the signs of hypermetabolism, 
hyperparathyroidism may have many features in 
common with hyperthyroidism. The serum 
calcium may be markedly elevated in both 
diseases. A serum calcium of 19.9 mg. per 100 
ml. was reported in the second case of hyper- 
thyroidism reported by Rose and Boles |/3). The 
gastrointestinal complaints that are frequently 
a prominent feature in hyperparathyroidism 
may be related to the hypercalcemia. In the 
occasional case of hyperthyroidism in which 
there is loss of appetite and nausea rather than 
the usual increased appetite, hypercalcemia 
may also be the underlying cause. A depressed 
serum inorganic phosphorus is more character- 
istic of hyperparathyroidism but in the presence 
of renal insufficiency the serum _ inorganic 
phosphorus may be elevated in both conditions. 
The alkaline phosphatase may be slightly 
elevated when the skeleton is involved in hyper- 
thyroidism, but it is usually much higher in 
hyperparathyroidism. It was surprisingly low in 
the case under discussion. 


AMERICAN JOURNAL OF MEDICINE 


Simultaneous Hyperthyroidism and Hyperparathyroidism—Frame, Durham 827 


TABLE I 


DETAILS OF PROVED CASES OF SIMULTANEOUS 


HYPERTHYROIDISM 


AND HYPERPARATHYROIDISM 


Serum 


Basal Metaboli 
Sex Rate (Protein- 


30ound Lodine 


Phos- 


Calcium 
phorus 


mg 
100 ml.) 


(mg (units 
100 ml.) 


100 ml 


Bodansky 


5 9 


(King- 


Armstrong 


5 and 3.6 
(Bodansky 


Alkaline 


Phosphatase 


Urine 
Calcium 
(mg./ 
24 hr.) | 


Kidney 


Stones | 


Roentgeno- 


Histology Comments 


grams 


Hyperparathy- 
roidism preceded 
hyperthyroidism 


Parathyroid 
adenoma, 
clear cell 
ty pe 


Bone de- 
mineral- 
ization, 
bone cysts 

Hyperplastic | Hyperparathy- 
thyroid, roidism preceded 
parathyroid hyperthyroidism 
adenoma 


Bony 
thorax 


normal! 


Hyperplastic | History of peptic 
thyroid, ulcer before on- 
parathyroid set of hyperthy- 
adenoma roidism 


Normal 


Multinodular | History of peptic 
hyperplastic ulcer; hyperpara- 
thyroid, thyroidism pre- 
parathyroid ceded hyperthy- 
adenoma roidism 


Bone de- 
mineral- 
ized, with 
increased 
trabecula- 


tion 


Evidence of renal impairment possibly related 
to the hypercalcemia may be found in both of 
these diseases. This may be manifested as poly- 
uria and decreased concentrating ability as well as 
severe azotemia and moderate anemia. The hy- 
percalciuria may initially be marked in both 
entities not infrequently it decreases as 
renal impairment progresses. Nephrocalcinosis 
and nephrolithiasis are well known features of 
hyperparathyroidism, but they also occur in 
hyperthyroidism when there is accompanying 
hypercalcemia [3,74]. The renal tubular reab- 
sorption of phosphorus’ when significantly 
depressed would favor the diagnosis of hyper- 
parathyroidism. However, recent studies have 
demonstrated that in dogs the administration of 
triiodothyronine also is followed by a reduced 
renal tubular reabsorption of phosphorus [75]. 
To our knowledge the renal tubular transport of 
phosphorus has not been evaluated in clinical 
hyperthyroidism. The test loses its value when 
there is renal insufficiency. In the case under 
discussion, the elevated serum creatinine of 1.9 
mg. per 100 ml. at the time of the phosphorus 
reabsorption test partly invalidates the low result 
of 62 per cent. Nevertheless, it was given some 
significance because of its particularly low value. 

Excessive destruction of bone may occur in 
both diseases, with resulting marked bony 
demineralization. Bone cysts, absence of lamina 
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dura and phalangeal reabsorption are more 
specific for hyperparathyroidism. Osteitis fibrosa 
has been well accepted as the pathologic bone 
picture in hyperparathyroidism. Only recently, 
however, has it been realized that very similar 
bone changes may be present in hyperthyroidism. 
Follis [76] found histologic evidence of osteitis 
fibrosa in each of twenty patients studied. In 
six of the patients there was additional evidence 
of osteomalacia; in four patients the histological 
features of osteoporosis were also present. 
Further evidence of osteitis fibrosa in hyper- 
thyroidism was presented by Krane and asso- 
ciates [72]. Their studies with radioactive 
calcium and isotopic dilution technics demon- 
strated increased rates of bone formation and 
destruction. 
SUMMARY 


A case of hyperthyroidism and hyperpara- 
thyroidism occurring simultaneously is reported. 
The presence of a kidney stone and peptic ulcer, 
present before the onset of symptoms of hyper- 
metabolism, suggests that the hyperparathy- 
roidism preceded the hyperthyroidism. 
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Fabry’s Disease (Angiokeratoma Corporis 
Diffusum Universale)’ 


An Unusual Syndrome with Multisystem Involvement and 
Umque Skin Manifestations 


Capt. WALTER J. 


KARR, JR., M.C., USA 


Fort Sam Houston, Texas 


ECAUSE of the paucity of cases, bizarre mani- 
B festations, multisystem involvement, possi- 
ble confusion with common diseases and ease 
with which Fabry’s disease may be diagnosed, 
this case is reported. 

The term angiokeratoma refers to maroon, 
blue-black or black, flat or slightly elevated 
vascular lesions which measure a few millimeters 
in diameter. Microscopically they are dilated 
vascular channels which may or may not be 
associated with hyperkeratosis. The term first 
appeared in the writings of Mibelli in 1889 in 
reference to small vascular anomalies over the 
dorsum of the fingers and hands associated with 
exposure to cold. This condition bears the name 
Angiokeratoma of Mibelli. 

A similar condition of angiokeratomas dis- 
tributed over the scrotum in elderly men was 
described by Fordyce in 1896 and the condition 
bears his While these two forms of 
angiokeratoma are dermatological entities, the 
angiokeratoma described by Fabry in 1898 is the 
cutaneous manifestation of a systemic disease. 


name. 


(Fig. 1.) 

Fabry |/| described a thirteen year old boy 
with slight periorbital edema and angiokera- 
tomas scattered over the trunk. He referred to 
these lesions as “‘purpura haemorrhagica nodu- 
laris’’ and in a later publication designated the 
condition Angiokeratoma corporis diffusum 
universale. The follow-up article [2] on the 
original case, which appeared seventeen years 
later, reported that respiratory symptoms, 
albuminuria and an increase in the number of 
nodules had developed in the boy. From these 
observations Fabry suggested the systemic nature 


of the disease. However, prior to this others 
3,4] had published data indicating their suspi- 
cion of the systemic nature of the disease. 
Between the original case description and 
1955, fewer than twenty-five documented cases 
were recorded in the world literature. Fessas, 
Wintrobe and Cartwright [5] published the first 
American case in 1955 and compiled an excel- 
lent review of pre-existing cases. They delineated 
the syndrome and discussed the possible patho- 
genesis. A few incomplete but probable cases 
were not included because of lack of systemic 
manifestations or biopsy confirmation. One of 
these patients [6] presented with skin lesions of 
the arms and penis, and bronchial asthma; he 
also had two brothers with similar skin lesions. 


Fic. 1. This elevated skin lesion removed from the thigh 
demonstrates dilated vascular channels and slightly 
hyperkeratotic corneum. 


* From the Department of Medicine, Brooke Army Hospital, Brooke Army Medical Center, Fort Sam Houston, Texas. 
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Fic. 2. Photomicrograph of composite of urine sediment 
demonstrating doubly refractile bodies in macrophage 
cells (upper field) and as an inclusion (lower field). 


Another [7] was a nineteen year old boy with 
exertional dyspnea, edema of the hands and 
feet, and typical skin lesions. 

Following the article by Fessas et al. [5] 
another American case [8] was published in 
1955, and the author later published [9] the 
histochemical and polariscopic findings in the 
skin. In 1956 a twenty-three year old man with 
acroparesthesia and skin lesions was described 
[70], and in 1957 a twenty-seven year old man 
with skin manifestations and subjective com- 
plaints of cold hands [77]. Cunningham and 
Krauel [72] presented a thirty-four year old 
man followed up since the age of twenty-five. 
This man’s course was characterized by inter- 
mittent ankle edema, ‘“‘rheumatoid’’ pains, 
paresthesias of the extremities, occult fever as 
high as 106°F., and emotional lability. 

The disease becomes manifest early in life by 
the appearance of skin lesions, followed by 
cardiovascular, renal and pulmonary manifesta- 
tions. Swelling of the ankles and _ periorbital 
tissue, abnormalities of sweating, paresthesias, 
obscure fever, intolerance to cold and heat, 
vasomotor changes and rheumatoid pains are 
frequent. Asymptomatic eye changes are present 
and gastrointestinal symptoms have been re- 
ported. Anemia is frequent and its pathogenesis 
remains obscure. Considering the number of 
cases reported with typical skin lesions and 
sparse systemic manifestations, one may assume 
that the condition is compatible with long life. 


Reported deaths have occurred in middle adult 
life and were related to the cardiovascular renal 
system in three patients and to the gastrointesti- 
nal system in one. 
Four patients have 
mortem. Ruiter, who has been interested in the 
disease for years and who has written extensively 
concerning it |/3-/6| presented the findings in 


been examined post- 


the fourth autopsied patient, {|/7| who died 
shortly after being admitted to the hospital for 
gastroenteritis. This patient was one of three 
brothers afflicted with the disease. One brother 
had died in uremia, and his postmortem findings 
together with an unrelated case were reported in 
1947 [78]. The third autopsied case was pub- 
lished in 1950 [79]. It was from the third autop- 
sied case that Kuhnau analyzed the heart and 
found it to contain ten times the normal amount 
of diaminophosphatides. The abnormal sub- 
stance resembled sphingomyelin but differed 
from it in solubility. Since that time the disease 
has been regarded as an abnormality of lipoid 
metabolism analogous to the storage dis- 
eases | 79-24). 

Ruiter’s microscopic technic |/7| in examin- 
ing the last autopsied case utilized frozen 
sections placed in 5 per cent formalin and 
examined with polarized light. Fixed specimens 
were prepared by keeping formalin-fixed tissue 
in 3 per cent potassium bichromate solution for 
one week, with a change in the bath every three 
days. The tissue was then imbedded in paraf- 
fin and stained with Sudan black and fresh 
scarlet red. Polarized light was used to demon- 
strate the lipoid substance. 

The vascular system is the major site of 
pathological change. The smooth muscle of the 
media of the vessels, especially the medium-sized 
renal arteries, contains optically empty vacuoles 
when stained with hematoxylin and 
whereas with Sudan red birefringent material is 
seen. In many areas the doubly refractile 
bodies appear to be filled with aggregates of 
small granules. Vacuolization has been noted in 
the epithelial cells of Henle’s loop and Bowman’s 
capsule. Blood vessels of the skin, gastrointestinal 
tract and visceral organs are involved. A peculiar 
foamy, fat-laden macrophage has been found in 
the bone marrow [5] and a similar cell has been 
demonstrated in the urine [5,9]. In the urine this 
cell contains doubly refractile bodies which have 
typical Maltese cross configurations by polarized 
light, and a similar substance has been demon- 
strated in inclusion casts. (Fig. 2.) 
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Skin lesions show vascular spaces which are 
dilated and filled with blood. With proper 
staining technic, such as outlined by Ruiter [77], 
the doubly refractile material can be seen in 
the media of the vessels including arterioles, 
capillaries, venules and veins. Pittelkow [9] has 
shown vacuolization of the erector pilorum 
muscles, and a paucity of sebaceous and sweat 
glands has been noted [72]. Scriba and later 
Ruiter |77| have demonstrated vacuolization and 
nuclear changes in the autonomic nervous 
system. 

In the fourth autopsied case the smooth 
musculature of the intestinal tract appeared 
smudgy. Reticuloendothelial cells in the adre- 
nals, lymph nodes, spleen and liver have been 
found to contain the lipoid material. Vacuoliza- 
tion of the bronchiolar epithelium has been seen. 
Cardiac hypertrophy, right-sided in one patient, 
was demonstrated in the first three autopsied 
cases and these patients were hypertensive dur- 
ing life. 

An analysis of smooth, striated and cardiac 
muscle revealed an increased amount of tissue 
glycogen |22|. The nature of the lipoidal sub- 
stance is obscure and attempts to isolate it from 
heart and lungs [77] have resulted in the produc- 
tion of an amorphous wax-like substance. No 
consistent abnormality of blood chemistry or 
lipoid metabolism has been demonstrated to 
date. 

The etiology of the condition has not been 
defined. It has been reported only in males and 
frequently in siblings. Its occurrence in _half- 
brothers from the same mother has been recorded 
25}. Our patient has a father and a brother with 
similar skin lesions and this would seem to indi- 
cate a non-sex-linked hereditary defect. No 
cases have been reported among Negroes. 

No satisfactory treatment has been reported. 
Estrogen therapy has been attempted [72] with- 
out results, and menadione administered with 
equivocal results. 

The present case demonstrated most of the 
signs and symptoms which have been alluded 
to in the literature, with the notable exception of 
gross neurological defects and splenomegaly [25]. 
Familiarity with the physical findings and 
urinary Characteristics usually will permit diag- 
nosis prior to special biopsy procedures. 


CASE REPORT 


A thirty-three year old Latin American man entered 
Brooke Army Hospital in May 1958 because of fever 
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and aching in the shoulders, elbows, knees and ankles 
of five days’ duration. All joints had been simul- 
taneously involved. Objective changes, other than 
chronic swelling of the ankles, had not been noted by 
the patient. 

As a child he had often been sent home from school 
because of aching joints, fever and a feeling of numb- 
ness in the hands. In his early teens the numbness and 
tingling had subsided with no recurrence. 

The patient had been separated from the Armed 
Service in 1945 because of rheumatic fever. A review 
of records revealed that similar but more severe joint 
pains and a systolic murmur were present at that time. 
He performed light manual labor immediately after 
discharge and noted easy fatigability. Recurrence of 
fever and joint pains prompted hospitalizations in 
1949, 1950 and 1954, at which times the diagnosis of 
recurrent rheumatic fever was entertained. On one of 
these occasions, 1950, he was seen by a dermatology 
consultant and a diagnosis of Angiokeratoma of 
Mibelli was made. 

The same symptom complex prompted hospitaliza- 
tion in 1952. At that time, albumin, casts and red cells 
were reported in the urine. An electrocardiogram was 
interpreted as showing left ventricular hypertrophy 
because of amplitude. Multiple urine cultures were 
sterile and the maximum concentration recorded on 
random specimens was 1.025. Phenolsulfonpthalein 
excretion was 69 per cent in one hour. The patient had 
a febrile course lasting one week, with no response to 
aspirin, and a diagnosis of acute and chronic glom- 
erulonephritis was made. Since that hospitalization 
the patient has been followed up in a Veterans Admin- 
istration clinic where the urine has consistently 
shown albumin. 

The mother and father, two sisters and six brothers 
are living and well. A maternal grandmother had 
diabetes mellitus. The father and one brother, age 
twenty-three years, have similar skin lesions, first 
noted in the brother at thirteen years of age. Neither 
the brother nor the father have any apparent systemic 
manifestations nor have they required the services of a 
physician, according to the patient. All attempts to 
contact and observe the father and brother were 
unsuccessful. The patient did not resemble other 
members of the family in his physical appearance. 

The patient is married and has two normal chil- 
dren. He is presently employed as a work supervisor, a 
position which permits avoidance of manual labor and 
excessive heat. He estimates his fluid intake at 1 to 2 
quarts of water daily. 

He has worn glasses for reading for the past few 
years but denied gross visual defects. Occasional 
bifrontal headaches and slight swelling about the 
eyes have been noted since age fourteen. Respiratory 
symptoms have been confined to dyspnea necessitating 
a slow gait and frequent rests on climbing stairs. In 1953 
an increase in edema of the ankles, which had been 
present since early childhood, had been noted. This 
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Fic. 3. Pale nails with turtle-back configuration and nor- 
mal angles at the bases. 


was intermittent, being more marked late in the day 


and aggravated by excessive heat. Fluctuation of 


weight, seemingly proportional to ankle swelling, was 
moderate. Frequency of urination and nocturia had 
been present for fifteen years. 

At age seventeen the skin lesions came to notice be- 
cause of some bleeding. A white area over the lips and 
a brown mole over the dorsum of the left foot had been 
observed at an early age. Abnormalities of the nails 
had been called to his attention in 1952. Scanty 
sweating had always been noted and in extreme heat 
only slight axillary, forehead, and forearm perspira- 
tion was present. 

Physical examination on admission revealed a 
hypersthenic Latin American man with a simian build 
and prominent brow. His height was 5 feet 5 inches, 
weight 146 pounds, blood pressure 130/76 mm. Hg, 
pulse 100 and regular, respirations 18, and tempera- 
ture 102.2°r. The head displayed prominence of the 


supraorbital and malar structures with recession of 


the frontal bones. Periorbital edema was present. 
The bulbar and palpebral conjunctivae were peppered 
with minute red dots lying under slightly thickened, 
edematous epithelium. These lesions were most 
pronounced about the puncta of the lacrimal duct. 
Corkscrew arterioles were seen in the inferior nasal 
portions of the bulbar conjunctivae. Slit lamp ex- 
amination of the cornea showed a diffuse haziness in 
Descemet’s membrane. The anterior capsule of the 
lens was opacified by a white crystalline-like sub- 
stance, most marked in the inferior nasal quadrants. 
The discs were normal. The arterioles were slightly 
narrowed along their entire length and advanced 
arteriovenous nicking was present, especially at the 
periphery where corkscrewing of the veins was also 
noted. Sausage-like dilatations and capillary micro- 
and macroaneurysms were noted throughout the 
retina. 

The nails of all extremities were turtle-backed, with 
preservation of the normal angle at the base. The 
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Fic. 4. At this time the patient’s ankles were of minimum 
girth but the fullness is still obvious. A pigmented nevus 


is seen over the dorsum of the left foot. 


beds were creamy white and the lunula blended 
indistinctly with the more distal bed. (Fig. 3. 

The ankles were thickened from the dorsum of the 
feet to the lower third of the tibiae. The overlying 
skin was thickened and roughened. The hair over this 
area was sparse. Pitting could be obtained with 
moderate pressure. (Fig. 4.) 

The skin had a finely marbled ivory, olive brown 
appearance which escaped detection with artificial 
light but was quite obvious in natural light. There 
were many blue to blue-black, flat to slightly raised 
vascular anomalies measuring 1 to 5 mm. in diamete1 
present over the labial mucosa, extending to the 
gingival margin, and over the torso, especially the 
lower half, and the thighs, scrotum and penis. The 
concentration over the scrotum was marked and 
verrucous lesions were present. The smaller lesions 
were flat, the larger ones were slightly raised. None of 
the lesions bled freely and very few disappeared with 
pressure. A vitiliginous lesion was noted over the 
upper and the lower lip on the right. A pigmented 
nevus was present over the dorsum of the left foot. 
(Figs. 5 and 6.) 

The remainder of the physical examination was 
within normal limits. 

The following laboratory data revealed no abnor- 
malities: Roentgenograms of the chest, long bones, 
spine, abdomen, kidneys and joints; 24-hour urine 
determinations of non-protein: nitrogen, urea nitro- 
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Fic. 5. Angiokeratomas over the labial mucosa. These 
lesions are blue-black and resemble the lesions over the 


torso. 


gen, uric acid, creatinine, creatine, and ammonia; 
serum Na, Cl, K, CO, combining power, Ca, alkaline 
phosphatase, blood urea nitrogen and creatinine; 
stools for ova, parasites and occult blood; multiple 
urine cultures; serum bilirubin, thymol turbidity, 
cephalin flocculation test, prothrombin time, lipase 
and amylase; bromsulfalein retention; antistreptolysin 
titer, serological reactions for syphilis, Rose test, L.E. 
preparations; and oral and intravenous glucose 
tolerance tests. The serum total lipids were 550 mg. 
per cent and 480 mg. per cent; the serum total choles- 
terol was 155 mg. per cent and 174 mg. per cent. Skin 
tests with P.P.D., coccidioidin and histoplasmin were 
negative and febrile agglutinins were less than 1:20. 

The serum uric acid was 6.7 mg. per cent on one 
occasion. The C-reactive protein was 4-plus on 
admission and within normal limits ten days later. 
The serum phosphorus was low normal to below nor- 
mal on three occasions. Serial electrocardiograms were 
suggestive of left ventricular hypertrophy on the basis 
of amplitude. 

The total white count ranged between 7,000 and 
10,000 per cu. mm. with a slight absolute increase in 
lymphocytes. The average of hemoglobin determina- 
tions (by spectrophotometry) was 11.0 gm. per cent 
and the hematocrit was 38 per cent. The corrected 
sedimentation rate was slightly increased. The 
morphology of the red cells appeared normal. The 
average serum iron was 60 ug. per cent and the aver- 
age serum iron-binding capacity was 275 mug. per cent. 
Saline fragility studies showed the control to begin at 
0.45 and was complete at 0.36 while the patient began 
at 0.48 and completed at 0.39. The Coombs’ test was 
negative. Repeated search of the peripheral blood 
smears failed to reveal abnormal white cells, particular 
attention being directed to the detection of lipoid-like 
substance in monocytes. 

Multiple urinalyses revealed 2- to 4-plus albumin, 
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Fic. 6. Angiokeratomas peppered over the torso. Note the 
tendency to group about the umbilicus. Some verrucous 
lesions are present on the scrotum and penis. 


with a twenty-four-hour proteinuria ranging from 1.5 
to 3.0 gm. Many granular casts, some inclusion casts, 
rare red and white cells were noted. Of particular 
interest was the oval-shaped macrophage stuffed 
with doubly refractile bodies giving the typical 
Maltese cross appearance by polarized light. These 
were consistently found in all urine specimens. This 
cell resembles a mulberry Occasional inclusion casts 
were seen which contained the same material. 
(Fig. 2.) 

Random specific gravity measurements of the urine 
ranged from 1.006 to 1.014, and 1.023 was attained 
with the Fishberg concentration method. Phenol- 
sulfonphthalein excretion studies revealed slight 
reduction in the excretion in the first specimens, the 
one-hour excretions being well within normal limits. 
The twenty-four-hour excretion of amino acids was 
below normal. 

The fractionation of the serum proteins revealed 
slight elevation of the alpha-1 and alpha-2 globulins 
and slight reduction of the albumin, beta and gamma 
globulins. 

The course in the hospital was characterized by 
fever ranging from 100.0 to 100.4°F. in the mornings 
to 100.6 to 101.4°r. in the evenings for the first nine 
days. Then the temperature ranged from 97.8 to 
99.8°r. for four days followed by temperatures be- 
tween 98.0 and 98.6°r. for the remainder of hospital- 
ization. Aching of the joints persisted with fever and 
subsided with return to normal temperature. Aspirin 
had no effect on the fever or aching. On the third 
hospital day a definitive diagnosis was made and from 
that time on no medication was given and the patient 
ate a regular house diet. 

During the afebrile period the patient was placed 
in a heat cabinet to test the sweating apparatus. After 
seven minutes he felt very weak and was removed from 
the cabinet at which time no sweating was noted. 
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The patient stated that axillary sweating appeared 
after leaving the room. 

At the patient’s request biopsy procedures were 
limited to the initial skin biopsy. He was discharged 
from the hospital receiving no medications and when 
seen one month later had had no recurrence of fever, 
but the girth of the ankles, which had been of minimal 
size when hospitalized, had increased markedly in 
diameter. He felt better in general, and attributed this 
to the installation of air conditioning in his place of 
work. 

It is believed that the abnormalities of the skin, eyes, 
ankles, electrocardiogram, urine, sweating apparatus 
and nails, peripheral blood and retinal vessels are all 
manifestations of the basic disease and constitute a 
distinct entity. The symptoms of fatigue, dyspnea, 
fever, aching in the joints, parasthesias of the extremi- 
ties and heat intolerance are common to the full- 
blown clinical picture. 


SUMMARY 


Angiokeratoma corporis diffusum universale. 
or Fabry’s disease, is a systemic disease probably 
due to a hereditary defect in lipoid metabolism. 
The syndrome is easily recognized by its typical 
skin manifestations. To date all cases have oc- 
curred in males. Probably fewer than thirty 
cases have been recorded in the world literature. 

The pathological changes are widespread in 
the media of the blood vessels, the arteries of the 
kidneys showing the most pronounced changes. 
Vacuolization of the smooth muscle with re- 
placement by doubly refractile bodies which, 
when analyzed chemically, resemble sphingo- 
myelin in many respects but differ in solubility, 
is the basic defect. Similar lesions have been 
demonstrated in the skin, smooth muscle of the 
gastrointestinal tract, autonomic ganglia, retic- 
uloendothelial cells and various endothelial 
cells. A characteristic cell has been found in the 
bone marrow and the urine. 

The syndrome has ophthalmologic, cardio- 
vascular, renal, pulmonary, epidermal and 
gastrointestinal manifestations. Symptoms of 
fever, vague aching, sweating abnormalities, 
parasthesias, swelling of the ankles and eyes, 
nocturia and frequency, intolerance to heat and 
cold, and skin lesions may bring the condition to 
the attention of the physician. The syndrome 
may be easily recognized by knowledge of the 
component lesions. There is no treatment at the 
present time. 
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The Demonstration of Intranuclear Inclusion 
Bodies in Sputum from a Patient with 
Varicella Pneumonia 


BUERK WILLIAMS, M.D. and THomMaAsS H. CAPERS. M.D. 


Dallas, Texas 


common and benign childhood disease. 
The virus is thought to be widely disseminated 
throughout the body and in rare instances 
visceral manifestations have developed in chil- 
dren, occasionally even resulting in death {7,2}. 
Although adults are considered much less 
susceptible to varicella than children [J], 
complications are much more likely to develop, 
especially varicella pneumonia. Since Waring 
et al. reported two cases of adult varicella 
pneumonia in 1942 [5], approximately sixty 
cases have been introduced into the literature to 
date [6]. Many of these cases have been fatal; the 
multiple visceral, especially the pulmonary 
pathological findings have been thoroughly 
described by various authors [5,7-70]. It is 
evident that varicella pneumonia is a distinct 
and serious Clinical entity, not as uncommon as 


Gyorgy is generally considered to be a 


once thought. 

The diagnosis of varicella pneumonia has been 
made by a combination of clinical signs and 
symptoms together with the findings on the chest 
roentgenogram. Some radiologists | 77-74] claim 
that the diagnosis can be made from the clinical 
information and these roentgenographic find- 
ings, which are frequently described as a bilateral 
diffuse mottled miliary infiltration. However, 
some eighty different disease entities have been 
reported to be capable of producing this roent- 
genographic appearance |/5,/6|. There is then 
a definite need to establish a positive etiologic 
diagnosis of the type of pneumonia when it 
develops in association with varicella. An ade- 
quate solution to this problem would be a posi- 
tive pulmonary cytologic diagnosis. A review of 
the literature failed to reveal any positive 
cytologic diagnosis of varicella pneumonia 


except from postmortem pathologic examina- 
tion. This case is presented because the “Type A 
intranuclear inclusion bodies’ pathognomonic of 
varicella were successfully recovered and identi- 
fied from the sputum cells of an adult with 
varicella pneumonia. 


CASE REPORT 


A forty-seven year old unemployed white man 
entered the hospital on March 19, 1958, complaining 
of extreme shortness of breath of one day’s duration. 
In 1942, following an infection of the upper respira- 
tory tract, a mild episode of shortness of breath and 
wheezing developed. These asthmatic symptoms con- 
tinued intermittently, and in 1943 he was discharged 
from the service. Since that time he has noted slowly 
progressive dyspnea on exertion and has continued to 
have intermittent non-seasonal episodes consisting 
of dyspnea, wheezing and cough. The bouts have 
slowly increased in frequency and severity and have 
required hospital admissions on at least five occasions. 
In 1948 a diagnosis of intrinsic bronchial asthma and 
emphysema was made. In 1950 denervation of the left 
pulmonary plexus and decortication of the left upper 
lobe were performed to relieve symptoms but without 
benefit. In 1951, 1953 and 1957 acute exacerbations of 
his symptoms were successfully treated in the hospital 
with the use of various bronchial dilators, wetting 
agents and antibiotics. Since October 1957 he had had 
no major attacks. 

One day prior to admission, following an episode of 
emotional stress, dyspnea, wheezing and a cough 
developed which was productive of slight amounts 
of mucopurulent sputum. These symptoms failed to 
respond to the usual hand nebulizer regimen. The 
administration of aminophyllin and penicillin by his 
physician resulted in only transient improvement of 
his symptoms so on the following day he sought hospi- 
tal admission. There was no history of fever, chills, 
hemoptysis or previous infection of the upper respira- 
tory tract prior to this admission. The family history, 


* From the Veterans Administration Hospital and The University of Texas Southwestern Medical School, Dallas, 
Texas. 
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past history and review of systems were non-contribu- 
tory. He believed he had had chickenpox in child- 
hood. He had been treated with penicillin and iodides 
without reaction in the past. 

On admission, physical examination revealed a 
well developed, well nourished, cooperative, alert 
man, in moderately severe respiratory distress. The 
blood pressure was 120/87 mm. Hg, pulse rate 120 
and regular, respirations 26 per minute, temperature 
100°r. orally. Examination of the head, neck, eyes, 
ears and throat was within normal limits. Several 
teeth were missing; the remainder were in poor repair. 
Breathing was rapid and labored, with a prolonged 
expiratory phase and audible wheezes. Except for an 
old well healed thoracotomy scar along the left fifth 
rib posteriorly, the thorax was symmetrical. Expan- 
sion was fair and bilaterally equal. The lung fields 
were slightly hyperresonant to percussion bilaterally. 
The position and excursions of the diaphragms were 
normal. Breath sounds were slightly diminished in 
general and diffuse sibilant rales were heard through- 
out both lung fields. The heart sounds were distant, 
rapid and regular. There was no cardiomegaly, fric- 
tion rub or murmur. The peripheral pulses were strong 
and equal bilaterally. The neck veins were not dis- 
tended. The abdomen was symmetrical, soft and 
without scars or tenderness. The liver edge was smooth 
and non-tender and extended 2 cm. below the right 
costal margin. No masses or additional organs were 
palpable. Bowel sounds were active. Examination of 
the genitalia, rectum, back and extremities revealed 
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no significant abnormalities. Inspection of the skin re- 
vealed several erythematous papules approximately 2 
mm. in diameter, scattered overjthe’right flank. No 
additional abnormalities of the skin were noted. There 
was no remarkable lymphadenopathy. The neurologic 
examination was within normal limits. 

The pertinent laboratory data and course are 
charted in Figure 1. The chest roentgenogram taken 
on admission showed pulmonary emphysema and 
fibrosis with cystic changes in both bases and the 
residuum of an old left upper lobe thoracotomy but no 
evidence of active disease was present. The initial 
asthmatic manifestations improved on symptomatic 
therapy. The skin rash increased and a rapid increase 
developed concurrently in the patient’s pulmonary 
symptoms which reached a peak on the sixth day. 
Varicella pneumonia was diagnosed. (Fig. 2.) He 
recovered gradually from the pneumonia and a chest 
roentgenogram five weeks after onset showed com- 
plete resolution of the pneumonic infiltrate. 


MATERIAL AND METHODS 


Sputum samples were collected in 70 per cent alco- 
hol fixative, usually 40 to 50 cc. in volume. The spu- 
tum volumes ranged up to 5 cc. and were obtained by 
deep cough and fixed immediately. These were al- 
lowed to fix for at least fifteen minutes and in some 
cases for twenty-four hours. Smears and cell blocks of 
the fixed sediment were made. In the case of the skin 
vesicles, the vesicle fluid was smeared on clean glass 
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Fic. 2. The chest roentgenogram taken on the sixth 
hospital day demonstrated diffuse areas of fine nodular 
infiltrates of variable size throughout both lung fields, 
with a tendency toward confluency in certain areas, all of 
which are characteristic of varicella pneumonia. 


slides and fixed immediately in half alcohol and half 


ether. The fixed preparations were stained by the 
Giemsa method and by the Shorr S-3 technic [77], a 
specific stain for inclusion bodies. Cell blocks were 
studied after paraffin embedding and staining by both 
hematoxylin-eosin and Shorr S-3 technics. 


Williams, Capers 


Fic. 3. A photomicrograph of a skin vesicle fluid smear 
showing several intranuclear inclusion bodies under 
high magnification. Stained by the Shorr S-3 method. 


In the skin vesicle material were found inclusion 
bodies which were eosinophilic and oval, ranged in 
size from about | to 5 microns in diameter and usually 
had a homogeneous, refractile appearance. (Fig. 3.) 
In the Shorr stain of sputum cell blocks and smears, the 
inclusion bodies were reddish brown or red and were 
in sharp contrast to normal nuclei which stained 
bluish to bluish black. Frequently there was a halo 
about the inclusion body. The same inclusion bodies 
were seen in intranuclear and intracytoplasmic loca- 
tions in the basal cells and columnar cells of the spu- 
tum sediment. (Fig. 4, left.) They were most easily 
seen in the sediments in the cell block preparations 
stained by the Shorr technic. 

In one or two cells, apparently non-keratinizing 


Fic. 4. Left, a photomicrograph of a sputum cell block showing a columnar cell with an 
intranuclear inclusion body and a chromatin border at the nuclear membrane. High 
power, stained by the Shorr S-3 method. Right, a photomicrograph of sputum smear showing 
a single non-keratinized squamous cell containing cytoplasmic ‘‘Guarnieri” type bodies. 
High power magnification, stained by the Shorr S-3 method. 
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squamous cells, there were small cytoplasmic inclu- 
sions, oval in shape, with a slightly bipolar appear- 
ance, eosinophilic in staining quality, situated in the 
cytoplasm. In one cell the small inclusions, which 
represented Guarnieri-type bodies, exhibited early 
invasion of a columnar cell nucleus. (Fig. 4, right.) 
The giant cells of varicella pneumonia described in 
autopsy material by Frank [9] and by Lendrum [78] 
were not seen in our preparations. 


COMMENTS 


Certain features of this case are worthy of 
special mention. Based on the patient’s state- 
ment that he had had varicella during childhood 
and the early atypical appearance of the skin 
rash, the initial impression was a_ penicillin 
reacuon and steroid therapy was _ therefore 
started. This therapy undoubtedly contributed 
to the dissemination of his infection. Fortunately 
however, an accurate clinical diagnosis was 
made and steroids were discontinued before a 
fulminating Although no 
detrimental effects resulted from the use of 
steroid therapy in one recorded adult during a 
infection [/9], there is now ample 


process developed. 


varicella 
evidence to the contrary, namely, that, at least in 
children, steroid therapy superimposed upon a 
varicella infection enhances the infection and 
results in an acute and fulminating illness, end- 
ing in death | 20,27). 

The onset of pneumonia in this case was very 
rapid. The clinical signs and symptoms, labora- 
tory data, roentgenographic findings and over- 
all course during the pneumonia correspond 
closely to the well documented cases already 
recorded in the literature [6,79,22]. Secondary 
bacterial infection was prevented by the admin- 
istration of the tetracycline which was not 
believed to have any direct effect on the varicella 
virus. 

We believe that this is the first case on record 
in which, by the study of sputum smears and 
sediments, intranuclear and _ intracytoplasmic 
inclusion bodies have been demonstrated in 
living patients with varicella pneumonia. Ex- 
amination of sputum sediments in patients 
suspected of having varicella pneumonia of- 
fers a simple and valuable procedure in dif- 
ferentiating varicella pneumonia from other 
pneumonitides. 


SUMMARY 
A case is presented in which the diagnosis of 
varicella pneumonia was confirmed by the 
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recovery and identification of Type A intra- 
nuclear inclusion bodies from cells in the sputum. 
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Jaundice Due to Prochlorperazine 


Compazine) 


FRANK A. SoLtomon, JrR.. M.D. and Francis A. CAMPAGNA. M.D. 


San Francisco, California 


HERE have been many reports of intra- 

hepatic obstructive jaundice following the 
administration of an apparently heterogeneous 
group of medications since Hanger and Gutman 
[7] first elaborated its occurrence with arsphen- 
amine in 1940. Some fifteen drugs have been 
described in which jaundice has occurred as a 
complication [2], but none has evoked the 
widespread comment that has been given to 
chlorpromazine (Thorazine™) since its introduc- 
tion. To this time we have not found any docu- 
mented reference to jaundice as a complication 
of prochlorperazine (Compazine“), although a 
communication from the manufacturers indi- 
cates that this drug has been given to “over 
one million patients’ and “while jaundice has 
been reported in a few instances it has not been 
possible to definitely attribute this condition to 
the use of the drug” [3]. It is for this reason that 
the following case is reported. 


CASE REPORT 


The patient was a housewife of Italian extraction 
born in California in 1908. Her husband and one 
child are living, the latter having had asthma since 
the occurrence of pertussis in childhood. Her mother 
was well, and the father had died of “‘rupture of a 
large blood vessel” at forty-three years of age. Two 
aunts had had cancer. The patient’s previous medical 
experiences had been confined to a “‘running ear” at 
the age of twenty-two and appendectomy at the age of 
twelve. Her opening statement when she was first 
seen in May 1956 for nervousness and fatigue was “‘all 
my life I have done too much,” and “‘I hate to see my 
house dirty.”’ After two years of menstrual irregularity 
she had skipped three periods. The reappearance of 
vaginal bleeding had prompted consultation. There 
had been mild flushing and sweating, aching of the 
legs and puffiness of the ankles at the end of the day. 
She had used Metamucil® to improve bowel function 
and had taken gelatin and a vitamin preparation on 
the advice of a friend. 


Her habits were very moderate; she used no tobacco, 
had two cups of coffee daily and drank a glass of wine 
with her main meal. Dietary habits included three 
meals and no essential omission of food. 

The patient was 5 feet, 5 inches tall and weighed 125 
pounds. The blood pressure was 120/80 mm. Hg 
There was a scar on the left membrana tympani. The 
uterus was retroverted. Physical examination was 
otherwise not significant. The hemogram, urine and 
roentgenogram of the chest revealed no abnormalities 

Within a week of administration of a prescription 
containing 20 mg. of phenobarbital and 0.5 cc. of 
tincture of belladonna a pruritic, erythematous erup- 
tion of the ankles, legs and arms developed. The 
condition disappeared promptly on_ substituting 
200 mg. of meprobamate. However, this was quickly 
changed to administration of liquid hydroxyzine 
(Atarax®) because the patient stated that “‘pieces 
seemed to stick in my throat.”’ One month later, in 
spite of persistent hot flushes, the patient decided she 
preferred taking no medication. In particular she 
declined any hormonal support stating she had heard 
“this will prolong the ‘change’ and may cause 
cancer.” 

One year later on June 20, 1957, she presented her- 
self for examination of a tumor she had found only 
the day before in the left breast. She weighed 118 
pounds. Except for the findings in the breasts the 
examination was not significantly different. In the 
left breast, as the patient indicated, there was a hard, 
movable mass in the upper outer quadrant, 2 by 
4 cm. in size, and there were several moderate-sized, 
axillary nodes. In the right breast in the extreme up- 
per, outer quadrant there was a discrete firm, freely- 
movable nodule 1 cm. in size; no nodes were palpa- 
ble in the axilla. 

On June 25 a left radical mastectomy was per- 
formed. The permanent section revealed adeno- 
carcinoma in the tumor and axillary lymph nodes. 
The 1 cm. nodule was removed from the right breast; 
tissue sections showed adenocarcinoma, and on June 
28 right radical mastectomy was performed. One 
liter of blood was administered at the first operation 
and 500 cc. at the second. 

On June 24 and June 25 she received 0.25 gm. of 


* From the Department of Medicine, St. Mary’s Hospital, San Francisco, California. 
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TABLE I 
LABORATORY FINDINGS 


August 


Data 


15-20 white blood 
cells 


Urine 


Red blood cells 


mm. 4,540,000 


cu. 
Hemoglobin 

gin. per cent 
White blood cells 


mm. 6,300 


cu. 
Chymol turbidity 

units 4 
Serum albumin 

gm. per cent 
Serum globulin 
14 sec 


same 


(gm. per cent 


Prothrombin time ., control 


\lkaline phosphatase 
units 164 (repeated 


Serum bilirubin, total 
(mg. per cent 18 
Serum bilirubin, direct 
meg. cent 


Serum cholesterol, total 


pe! 


mg. per cent 
Cholesterol 

per cent esters 
Urine urobilinogen 
24 hr 


mg 


September | October | November 


Liver 
biopsy 


Negative 


chloral hydrate to induce sleep; nightly between June 
26 and July 8 she received 0.100 gm. of pentobarbital 
sodium (Nembutal®), and between July 9 and 19 
0.500 gm. of glutethimide (Doriden®), was given. 
consisted 


Preoperative medication on June 25 


meperidine (Demerol®) and scopolamine. Between 


July 1 and July 3 she received a total of 40 mg. of 


prochlorperazine (Compazine) given as 5 mg. tablets 
every four hours as necessary for nausea. 

X-ray therapy was begun on July 11 and continued 
in the outpatient department after hospital discharge 
on July 19. She received a total of 2,000 r by August 5. 
On July 31 she was given a prescription for twenty- 
four tablets of prochlorperazine (Compazine) 5 mg. 
each to be taken before meals for nausea if necessary. 
She did not start the prescription until August 1 and 
had taken twelve tablets when the x-ray therapist noted 
that the patient was jaundiced at her regular appoint- 
ment on August 5. The medication was stopped and 
she was readmitted to the hospital on August 7 in- 
tensely jaundiced. The liver was but slightly enlarged, 
although quite tender. The surgical scars were well 
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of 


healed; there was no clinical sign of local or remote 
metastases, and roentgenogram of the chest showed 
no abnormalities. The urine was dark, the stool 
light. 

The patient was treated with a high carbohydrate, 
high protein, low fat diet with supplemental vitamins 
and bed rest. Prednisone, 5 mg. four times daily, was 
added to the therapy on August 14. She was dis- 
charged from the hospital August 22 continuing re- 
stricted activity, diet and prednisone. The prednisone 
was gradually reduced and finally discontinued on 
September 9. By October 11 there was no clinical 
sign of jaundice and on November 18 bilateral 
oophorectomy was performed without incident. In 
May she weighed 127 pounds, felt well, and there 
was no clinical or roentgenographic evidence of 
recurrence. 

The laboratory studies made during the course of 
the jaundice are to be found in Table 1. Figure 1 is a 
photomicrograph of a biopsy specimen of the liver 
taken with a Vim-Silverman needle on August 13. It 
shows changes similar to those described in many 
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Fic. 1. 


Photomicrograph of section of liver biopsy showing distention of bile 


capillaries with inspissated bile and infiltration with lymphocytes and eosinophils. 


reports of chlorpromazine jaundice. There is disten- 
tion of the bile capillaries with areas of bile inspissa- 
tion and infiltration with lymphocytes and some 
eosinophils. 


COMMENTS 


Several facts about this case are interesting. 
In the first place, it lends some support to the 
allergic theory of pathogenesis, for the patient’s 
son had asthma, she had previously shown a 
reaction to medication (probably phenobarbital), 
and the jaundice appeared promptly with a sec- 
ond course of the prochlorperazine (60 mg.) one 
month after an initial three-day course totaling 
40 mg. Biopsy specimen of the liver showed a 
picture similar in every way to previously 
described sections in cases of jaundice involving 
chlorpromazine [4]. In addition, there is to be 
noted the marked elevation of the serum alkaline 
phosphatase to which attention has been called 
in cases of jaundice due to that drug [5]. 

Furthermore, the many possible etiologies for 
the jaundice in this case only serve to emphasize 
again the need to include an awareness of the 
ever widening sphere of liability of drugs in 
the differential diagnosis. Lastly, as has been 
pointed out in the comparison of the formulas 
and reactions of chlorpromazine and promazine, 
an apparently minor change in the structure (in 
that instance one Cl ion) may be able to reduce 
greatly its allergenic attributes. This would 


appear to be true also of prochlorperazine since 
there has been no previously reported case of 
jaundice in spite of what must be by now fairly 
extensive use. 

The mechanism of the production of jaundice 
in these cases has been well discussed in several! 
excellent articles ({4-6], among others) and need 
not be elaborated further here. 


CONCLUSION 


A case of jaundice due to prochlorperazine is 
presented, with pertinent laboratory data in- 
cluding liver biopsy. The jaundice was of the 
intrahepatic obstructive type resembling in every 
way that reported in association with the admin- 
istration of chlorpromazine. 


ADDENDUM 


Since this report was submitted for publi- 
cation one other case of jaundice has been re- 
ported which is attributed to the administration 
of prochlorperazine | 7}. 
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Hypokalemic Nephropathy in an 


Adrenalectomized Patient’ 


JOHN F. Watson. M.D. and Frep H. Karz, M.p. 


Dayton, Ohio 


UHLMANN et al. reported in 1939 |/| that 

large amounts of desoxycorticosterone ace- 
tate (DOCA®) will produce a syndrome of 
polyuria, polydipsia, hyposthenuria, diminished 
responsiveness to Pitressin® and flaccid paralysis 
associated with hypokalemia in the intact dog. 
This syndrome was subsequently reproduced in 
the intact rat [2] and man [3] by either large 
doses of DOCA or a low potassium diet. In 1941 
Liebow et al. [4] observed that in mice a potas- 
sium-deficient diet produced characteristic renal 


lesions which were subsequently duplicated 


by Durlacher et al. [5] by the administration of 


DOCA. The mechanism of this syndrome was 
not understood, however, until the relationships 
between potassium depletion, the renal lesions 
and the clinical picture were integrated into one 
clinical pathological entity by the separate 
studies of Conn [6], Relman and Schwartz [7], 
Black and Milne [8] and Oliver et al. [9]. This 
syndrome is now termed hypokalemic nephrop- 
athy. The pathologic condition has not been 
reported previously in an adrenalectomized 
animal or man, nor is the mechanism of the 
polyuria and polydipsia completely understood. 


It is the purpose of this report to present a case of 
this syndrome occurring as a complication of 


replacement therapy following bilateral total 
adrenalectomy for Cushing’s syndrome, and to 
discuss the possible mechanisms of the patho- 
genesis of the symptom complex. 


CASE REORTI 


M. W. (P. H. No. 1318450), a forty-four year old 
white woman, was essentially well until 1954 when, 
coincident with a weight gain from 180 to 227 pounds, 
she became irritable and easily fatigued. There was 
fullness, flushing and hirsutism of the face, central 
obesity, wasting of the extremities, and associated 
weakness of the legs on prolonged standing or walking 
and difficulty in rising from a sitting position. In 


New York. New 


1955 she had hypertension with systolic 


January 
mellitus 


diabetes 


x0 


and 


pressures over 200 mm. Hg, 
10 


poorly controlled on diet and 
protamine zinc insulin per day. Neurological exam- 


to units of 
ination in 1955 showed asymmetrical weakness of the 
leg muscles, greater distally. Vibratory and position 
sense were absent distally in both lower extremities. 
The lumbar spine showed generalized osteoporosis on 
Later in 1955 she began to have 
urinary frequency marked 
constipation. Re-examination revealed facial telan- 


x-ray examination 
and dribbling. and 
giectasia and cardiomegaly. The patellar reflexes were 
diminished and the Achilles reflexes absent, with a 
negative Babinski sign 

Her neurological symptoms increased, with numb- 
ness of the feet and occasional urinary incontinence 
By July 1956 she had frequent falls associated with 
rib fractures, and finally she became unable to walk 
without support. In August 1956 she was examined 
at the New England Deaconess Hospital. Neurological 
examination was as before except for distal leg 
hypesthesia to all modalities. On lumbar puncture the 
cerebrospinal fluid was found to contain 1 lympho- 
cyte/cu. mm., protein 92.5 mg. per cent, and chloride 
115 mEq./L. Urinary 17-ketosteroids were 19.7 mg. 
twenty-four hours (normal up to 15 mg.) and urinary 
corticoids 8.5 mg./twenty-four hours (normal 4 to 7 
mg.). The diagnosis of Cushing’s syndrome was made 
and two-stage bilateral total adrenalectomy was 
performed. The left adrenal weighed 6.7 gm. and the 
right 8.3 gm. Histopathologic study showed normal! 
adrenal tissue with slight lymphocytic infiltration. 
She had a benign postoperative course and was 
discharged with adrenal replacement therapy ol 
37.5 mg. of cortisone per day, and 10 mg. of DOCA 
per week administered intramuscularly. Her blood 
pressure returned to 130—150/70—90 mm. Hg and the 
neuropathy began to improve. 

In October 1956 she was admitted to the Good 
Samaritan Hospital, Troy, New York, with adrenal 
insufficiency precipitated by a respiratory infection. 
Her serum sodium was 116 mEq./L., serum chloride 
81.2 mEq./L., and serum potassium 4.02 mEq./L. 
She responded to intravenous administration of fluids 


and therapy with hydrocortisone. Following this 


* From the Department of Medicine, Columbia University College of Physicians and Surgeons, and the Presbyterian 
Hospital, New York, New York. 


844 


AMERICAN JOURNAL OF MEDICINI 


=a 
| 
__|_ 


Hypokalemic Nephropathy in Adrenalectomized Patient— Watson, Katz 


TABLE I 
CHRONOLOGICAL SUMMARY OF LABORATORY STUDIES, TREATMENT, INTAKE AND OUTPUT 


Blood 
Urea 
Nitro- 


Potas- 
CO. 
mEq. 
mEq. (mEq. gen 
meg. 


Sod Chlo- 
odium . 
Date ; sium ride 


1957 


114 


Corti- 


9-a- Supple- 
mentary | In- 
Potas- take 
sium (cc. ) 
(mEq.) 


fluoro- 
hydrocor- 

tisone 

(meg. ) 


Hydro- 
sone cortisone 
mg. mg. ) 


1 3600 
1 3425 
1 5800 
1 7900 
1, 4250 
50 none 2850 
50 none 3400 
30 none 5 4050 
3225 
4940 
2800 
4220 


none 
150 


30 none 
30 none 
30 0 

30 0 

30 0 2700 
30 0 2910 
30 3340 
2890 
3120 
3120 


30 0 

30 none 
30 0/1 

30 0/1 Q2da. 


l'ransfer to Presbyterian Hospital. 
+ Within normal limits for autoanalyzer used. 


episode almost complete paraplegia developed, with 
an atonic urinary bladder and fecal incontinence. 
Because of recurrent episodes of fever. hypotension 
and diarrhea, she was readmitted to the New England 
Deaconess Hospital at the end of December 1956. 
On repeat lumbar puncture the cerebrospinal fluid 
was found to contain 1 white cell cu. mm., protein 88 
mg. per cent, sugar 72 mg. per cent, and chloride 
122 mEq. L. The 
diagnosed as Guillain-Barré syndrome. 

At that time renal concentration of dye on intra- 
venous pyelography was poor and the blood non- 


peripheral neuropathy was 


protein nitrogen ranged between 42 and 29 mg. per 
cent. Her glycosuria had disappeared. The adrenal 
insufficiency was considered to be secondary to recur- 
rent retrograde urinary tract infections resulting from 
urinary retention. Constant indwelling catheter drain- 
age was instituted. The adrenal replacement therapy 
was increased to 150 mg. of cortisone and 1.0 mg. 
of 9-alpha-fluorohydrocortisone per day in order to 
prevent recurrent episodes of hypoadrenalism. 

In March 1957 she was admitted to the New York 
State Rehabilitation Hospital at West Haverstraw, 
New York, for treatment of the persisting neurological 
disorder. On April 15, 1957, she suddenly became 
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hypotensive, in association with chills, nausea and 
increase diarrhea, which were treated with additional 
intravenous hydrocortisone. Over the following four 
days there gradually developed striking polyuria and 
polydipsia (Table 1) and she was transferred to the 
Presbyterian Hospital on April 19, 1957. 

On physical examination the temperature was 
99.8°r., pulse 76, respirations 24; blood pressure 
200/90 mm. Hg. She had a plethoric facies. The arm 
and leg muscles were wasted. The heart and lungs 
were normal. The liver was palpable 2 fingerbreadths 
below the right costal margin. Neurological examina- 
tion was essentially as previously described. 

The hematocrit was 36 per cent, white blood cells 
16,050/cu. mm. with a differential count of 94 per 
cent neutrophils, 4 per cent lymphocytes and 2 per 
cent monocytes. The urinalysis showed a specific 
gravity of 1.010, pH 4.5, no protein, 2-plus reducing 
substance (dextrose infusion running), no acetone, 
and occasional white blood cells with epithelial 
debris. The serum electrolytes were as listed in Table 1. 
Electrocardiogram was compatible with hypokalemia. 

She was considered to have hypokalemic nephrop- 
athy. Steroid replacement therapy was reduced and 
potassium administered in the quantities shown in 


845 
Uri- 
nary 
Out- 
put 
(cc.) 
104 2 1¢ 150 1/0 : 

1375 
2250 

1 4 4025 | 
7265 
9.2 4300 
+/] } 1.9 100.0 ) 
2715 
6.0 4405 
1/95 17 102.0 4 2190 
6 2520 
1/96 14 ) 106.0 ? 
2480 
2080 
2600 
1660 
2350 
| 14 ) 4 5 | 25.2 217 : 
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lable 1. On April 20 and 21, 1957, she was given a 
diet containing less than 500 mg. of sodium per day. 
This resulted in a decrease in urinary volume without 
change in urinary specific gravity. On April 22 nor- 
mal sodium intake was resumed and polyuria re- 
curred. By April 23 the urine had become alkaline or 
neutral and remained so for a week, when it again 
turned acid. On April 23, 5 units of aqueous Pitressin® 
administered intramuscularly did not increase the 
urinary specific gravity above 1.004 or decrease the 
urinary minute volume. During the first month of 
hospitalization the urinary specific gravity remained 
1.010 or less, even on fluid restriction. Phenolsul- 
fonphthalein excretion was 40 per cent in two hours 
and the blood urea nitrogen 13 to 20 mg. per cent. 
The inulin clearance was 33 ml./ minute on April 24, 
and 27 ml./minute five weeks later. The sodium and 
potassium clearances were: sodium 0.5 ml./ minute 
and potassium 6.0 ml./minute. Arterial oxygen satu- 
ration on April 23 and 24 was 86 per cent at a blood 
pH of 7.41 and 85 per cent at a blood pH of 7.38, 
respectively. The arterial CO», content was 60.5 vol- 
umes per cent with a pCO, of 49 mm. Hg. When the 
patient breathed 5 per cent COs», the arterial oxygen 
saturation increased to 94 per cent. Repeated arterial 
studies on May 10, 1957, when she had recovered 
from the metabolic alkalosis, revealed an oxygen 
saturation of 98 per cent with a pCO, of 46 mm. Hg. 

In May 1957 roentgenograms showed generalized 
osteoporosis and an old compression fracture of the 
body of the twelfth thoracic vertebra. The serum 
calcium was 12.6 mg. per cent, inorganic phosphorus 
3.7 mg. per cent, and alkaline phosphatase 9.5 
Bodansky units. Bromsulfalein retention was a trace 
at thirty minutes, and cephalin flocculation and 
thymol turbidity tests were negative. Hypochromic 
anemia developed with a hematocrit of 26 per cent 
and reticulocytes of 2.6 per cent. This was associated 
with intermittently positive stool guaiac tests. Barium 
enema was normal. Intravenous pyelography again 
showed poor concentration of the dye. An intravenous 
glucose tolerance curve was normal. Lumbar punc- 
ture revealed no evidence of subarachnoid block. The 
total spinal fluid protein was 60 mg. per cent and 
there were 2 white cells/cu. mm. Electromyography 
showed features of both a diffuse intrinsic muscular 
disorder and a neuropathy. There was evidence of 
active denervation in the paralyzed leg muscles on 
chronaxie studies, and some muscle groups did not 
respond at all to direct stimulation. The urinary 
creatine excretion was 206 mg./twenty-four hours 
while the patient was eating a creatine-free diet. 
Left sural nerve biopsy showed marked loss of myelin 
sheaths and axones. Biopsy of the left gastrocnemius 
muscle revealed muscle atrophy. 

Maintenance adrenal replacement was established 
at 30 mg. of cortisone per day, 0.1 mg. of 9-alpha- 
fluorohydrocortisone every other day, and 3 gm. of 
sodium chloride per day. During May 1957 her 
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course was complicated by mild adrenal crises pre- 
cipitated by recurrent urinary tract infections with 
gram-negative bacteria. These episodes were asso- 
ciated with fever, proteinuria, pyuria and, once, 
elevated blood urea nitrogen. These signs and symp- 
toms responded to intravenous fluids, added cortisone 
or hydrocortisone and appropriate antibiotics. Her 
neuromyopathy gradually improved so that she was 
able to void without an indwelling catheter. 

On June 7, 1957, she was returned to the New York 
State Rehabilitation Hospital. The neurological pic- 
ture has continued to improve. When last examined in 
February 1958 she was asymptomatic and had com- 
plete bowel and urinary control. Partial strength had 
returned to the legs, enabling her to begin walking 
with the aid of hip braces. The right anterior tibial 
group was the only muscle group still completely 
paralyzed, and the Achilles reflexes had returned. 
Hypesthesia to all modalities persisted in both lowe: 
legs, but has continued to improve. The blood 
pressure was 150/90 mm. Hg. Pigmentation of the 
skin had increased. The serum calcium, inorgani 
phosphorus, alkaline phosphatase and blood urea 
nitrogen were now all within normal limits. (For othe: 
serum electrolytes see Table 1.) A casual urine speci- 
men revealed a specific gravity of 1.014 with no pro- 
tein and only an occasional leukocyte. Her hematocrit 


had risen to 36 per cent. 
COMMENTS 


It seems clear that the patient had a spon- 
taneously developing Cushing’s syndrome asso- 
ciated with a Guillain-Barré type of severe 
peripheral neuropathy. This association has been 
reported several times recently [ 70-72). 

After three and a half months of large doses 
of adrenal steroids, following adrenalectomy, 
the patient became potassium-deficient. This 
was presumably the result of kaliuresis caused 
by the mineralocorticoid, although excessive 
potassium loss from intermittent diarrhea may 
have contributed. As the patient became potas- 
sium-deficient there developed polyuria, poly- 
dipsia and hyposthenuria unresponsive — to 
Pitressin, that is, the syndrome of hypokalemic 
nephropathy. 

Since the first observation of this syndrome by 
Kuhlmann et al. in 1939 [7] it has been repro- 
duced experimentally [2,3] and found clinically 
in association with various states of chronic 
potassium deficiency: namely, low potassium 
diets [8], primary aldosteronism [6] and chronic 
diarrhea [73]. Because a reproducible renal 
lesion has been found in association with chronic 
states of potassium deficiency [7], the symptom 
complex in recent years has been attributed 
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to the hypokalemic nephropathy alone. How- 
ever, in those states which are secondary to 
excessive mineralocorticoid (DOCA) or aldo- 
sterone), there appear to be other important 
factors which contribute to the syndrome and 
are illustrated in the case presented. 

Several mechanisms for the polyuria induced 
by mineralocorticoid have been suggested. ‘These 
include (1) hypernatremia, (2) the hypokalemic 
nephropathy itself and (3) antagonism to anti- 
diuretic hormone (ADH). 

Ragan et al. [23] believed the polydipsia to be 
primary, resulting from hypernatremia. Poly- 
dipsia then resulted in polyuria. I[t is true that in 
their experiments, and in all subsequent experi- 
mental and clinical descriptions, including the 
present case, the polyuria and polydipsia cor- 
relate well with the sodium intake and the serum 
level. However, polyuria definitely 
preceded polydipsia in 
Zierler and Lilienthal [3]. These workers pro- 
duced polyuria in a man with myotonic 
dystrophy by the administration of DOCA. In 
their balance studies, after an initial period 
of sodium and chloride retention with weight 
gain and edema formation, there was a sudden 
natriuresis, associated with polyuria, followed by 
polydipsia. Renal function showed no change in 
filtration rate but there was widespread inhibi- 
tion of tubular reabsorptive functions. 

The tubular lesion of hypokalemia is not 
alone responsible for the polyuria because, as 


sodium 


Ferrebee et al. |74|) showed, administration of 


potassium chloride along with the DOCA in- 
creased the urinary specific gravity and pre- 
vented hypokalemia without abolishing the 
polyuria. Also in Zierler and _ Lilienthal’s 
experiment [3], as already mentioned, polyuria 
occurred before hypokalemia developed. 

Posterior pituitary extract does not signifi- 
cantly diminish the polyuria. Therefore it has 
been postulated [75] that a direct antagonism 
exists between DOCA and ADH. However, 
Stahl et al. have recently shown [76] that ADH 
does function in the presence of excessive DOCA. 
Their experiments, however, did not exclude 
some posterior pituitary effect in the production 
of the polyuria. 

It is therefore evident that the mechanisms 
discussed are inadequate to explain the polyuria. 

Since excessive mineralocorticoid administra- 
tion is not followed by polyuria in the adrenal- 
ectomized subject, but results in edema formation 
instead, an alternate mechanism for the polyuria 
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the experiment of 


is suggested. In the intact subject the initial in- 
crease in extracellular fluid volume and serum 
sodium, caused by mineralocorticoid, is followed 
by a natriuresis and polyuria providing that 
endogenous glucocorticoid is present. This is 
supported by the studies of Talbott et al. [78] and 
Garrod et al. [79,20] showing that the adrenal- 
ectomized or Addisonian subject has a dimin- 
ished glomerular filtration rate and inability 
to excrete a water load in the absence of gluco- 
corticoid. The patient reported was receiving 
glucocorticoid. 

In addition to the adequate filtered load, 
there must be, as Stanbury et al. believe [27], 
an associated inhibition of renal tubular sodium 
reabsorption at a point proximal to the site of 
cation exchange. This allows an_ increased 
delivery of sodium and water to the distal 
tubule, permitting continued tubular secretion 
of potassium while restoring normal sodium 
balance, thus resulting in polyuria without 
edema. This inhibition of tubular function is 
supported by the studies of Zierler and Lil- 
lienthal [3]. 

The inability to concentrate the urine in the 
presence of potassium depletion is the only part 
of the syndrome directly attributable to the 
renal tubular lesion produced by hypokalemia. 
This lesion has been well documented to be 
reversible with potassium repletion in man by 
Relman and Schwartz [7], who performed serial 
renal biopsies and function tests. A precise 
correlation between the location of the renal 
tubular lesion caused by hypokalemia in rats, 
and the presently assumed site of ‘‘free water”’ 
reabsorption and urinary concentration, has 
recently been observed by Oliver et al. [9] in 
the collecting tubules dissected from such 
animals, where hydropic changes occurred. 

It is of interest that, following recovery from 
metabolic alkalosis, the arterial saturation and 
the pCO, in the patient reported on had also 
returned to normal. Arterial unsaturation and 
COy, retention have previously been noted in 
patients with metabolic alkalosis at this clinic 
by Drs. Fishman and Goldring [22]. It is at- 
tributed to alveolar hypoventilation. From a 
teleologic point of view, this represents a 
mechanism by which arterial pH is maintained 
at normal levels. Although complete ventilatory 
studies could not be carried out on the patient, 
there was no clinical evidence of pulmonary 
disease. 

It is unlikely that the patient’s neuromuscular 
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disorder had any relationship to her hypo- 
kalemia, because the neuropathy definitely 
preceded the hypokalemia. 


SUMMARY 


A case of hypokalemic nephropathy appar- 
ently induced by the excessive administration of 
9-alpha-fluorohydrocortisone to an adrenal- 
ectomized subject is described. The well known 
syndrome of hypokalemia, polyuria, polydipsia 
and hyposthenuria was seen in this patient. 

The mechanisms responsible are discussed. I[t 
is suggested that the hyposthenuria is the only 
defect directly related to the nephropathy: 
the presence of gluco-corticoids and an inhibi- 
tion of proximal tubular reabsorption of sodium 
is necessary for the production of the polyuria. 

This syndrome has not previously 
reported in an adrenalectomized subject. 


been 
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SIMPLIFIES, MAINTAINS CONTROL OF 
FUNCTIONAL UTERINE BLEEDING 


The reliable progestational activity of Enovid 
has been found highly valuable in controlling 
such uterine dysfunctions'* as amenorrhea, 
menorrhagia and metrorrhagia. By stimulating 
and supporting the endometrium, Enovid es- 
tablishes the regular proliferative, secretory 
and, on withdrawal, menstrual phases of the 
uterine cycle. 


MENORRHAGIA OR METRORRHAGIA—Two 

10-mg. tablets of Enovid will usually sharply 

decrease or arrest profuse anovulatory bleed- 

ing? within twenty-four to forty-eight hours. 

The daily dosage of 20 mg. can frequently be 

reduced to 10 mg. after seven to ten days. 2 

Courses of treatment should be repeated from Normal late secretory phase of the 

day 5 to day 25 of three consecutive cycles endometrium. By establishing such 
a progestational phase, Enovid be- 

and then withdrawn to determine whether the comes highly useful in managing 

menstrual cycle has returned to normal. uterine dysfunctions. 

Enovid (brand of norethynodrel with ethy- _ 
nylestradiol 3-metny! ether) is supplied in un- 
coated, scored tablets of 10 mg. each. 


s.p. SEARLE «2 co. 
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16 
ih 
If one digitalis agent were 
to be recommended for its 
adaptability to the many and 
varied clinical contingenctes: 
we believe Digoxin would be 
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RO [LAC FOR INTERMITTENT CLAUDICATION 
...FOR PERIPHERAL VASOSPASM 
DIRECT VASCULAR RELAXATION. RONIACOL relieves pain, extends range of walking and raises activity- 


tolerance by direct dilation of peripheral vessel musculature, thus increasing blood flow throughout 
the extremities.'~5 


NO KNOWN CONTRAINDICATIONS. RONIACOL, unlike sympathetic blocking agents, may be used safely 
for prolonged periods in peripheral vasospasm of any etiology, even in patients with coronary disease. 
Further, RONIACOL (nicotinic alcohol) is converted at the cellular level to the pure vitamin (nicotinic 
acid); side effects are absent, negligible or inconsequential.'~* 


References: (1) R. O. Gilhespy, Brit. M. J., 1:207, 1957. (2) M. M. Fisher and H. E. Tebrock, New York J. Med., 53:65, 
1953. (3) C. M. Castro and L. de Soldati, Angiology, 4:165, 1953. (4) W. Redisch and O. Brandman, Angiology, 1:312, 
1950. (5) G. Kagan, Lancet 2:53, 1959. 
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NOW AVAILABLE FROM BRISTOL LABORATORIES 


SY NTE TRIN 


a new’ 
improved 
broad-spectrum antibiotic 
for parenteral administration 
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SYNTETRIN — a new synthetic derivative of tetracycline — has these attributes 
of significant value in therapy: 


* effective antibacterial activity is sustained — even at its lowest blood levels — 
throughout therapy 


* total antibiotic activity of SYNTETRIN I.M. more than twice that with tetra- 
cycline phosphate complex 1.M. over a 24-hour period 


* highly soluble over the entire physiological pH range (2,500 times more soluble 
than tetracycline) resulting in more efficient absorption from intramuscular 
sites than other tetracycline LM. preparations 


An important advantage of SYNTETRIN is that the lowest blood levels reached 
before ensuing daily injections are either maintained or increased. This means 
that antibiotic levels will not drop below those required to inhibit certain patho- 
gens during the course of therapy. Successive blood level peaks generally rise after 


repeated injections. 


Parenteral SYNTETRIN is recommended for initial therapy in infections 
caused by tetracycline-sensitive organisms in: 
Patients who require frequent force-feeding or special diets based on milk, 


which interfere with antibiotic absorption. 
Patients with diseases causing absorption difficulties. 


Patients unable to take anything by mouth. 


1. Gottstein, W. J.; Minor, W. F., and Cheney, L. C.: J. Am. Chem. Soc. 81:1198, 1959. 


Cular injection 


SYNTETRIN IM. 


N—(PYRROLIDINOMETHYL) TETRACYCLINE WITH XYLOCAINE® FOR INTRAMUSCULAR USE 


Supplied in dry-fill single dose vials: 


SYNTETRIN I.M. ‘350’ contains: SYNTETRIN 1.M. ‘150’ contains: 

SYNTETRIN 350 mg. SYNTETRIN 
Lidocaine 40 mg. Lidocaine 40 mg. 
Ascorbic Acid 300 mg. Ascorbic Acid ... 


*Xylocaine is the registered trademark of Astra Pharmaceutical Products, Inc. for lidocaine. 


nous infusion 


YNTETRIN LV. 


N—(PYRROLIDINOMETHYL) TETRACYCLINE FOR INTRAVENOUS INFUSION 


Supplied in dry-fill vials, each containing: syNTETRIN 
Ascorbic Acid 


Detailed information on indications, dosage and precautions is contained in package BRISTOL 
insert; or, write to Medical Director, Bristol Laboratories Inc., New York, New York. 
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tablets - alka capsules 


BUTAZOLIDIN tablets or the Alka cap- 
sules are equally effective but indi- 
vidually adaptable in a wide range of 
arthritic disorders. 

Recent clinical reports continue to 
justify the selection of Butazolidin 
for rapid relief of pain, increased 
mobility, and early resolution of 
inflammation. 

Gouty Arthritis: “...95 per cent of pa- 
tients experienced a satisfactory re- 
sponse...” 

Rheumatoid Arthritis: In “A total of 
215 cases...over half, 50.7 per cent 
showed at least major improvement, 


(phenylbutazone ceicy) 


potent - nonhormonal - anti-inflammatory agent 


with 21.8 per cent showing minor im- 
provement....”? Osteoarthritis: 301 
cases showed “...a total of 44.5 per 
cent with complete remission or ma- 
jor improvement. Of the remainder, 
28.2 per cent showed minor improve- 
ment....”? Spondylitis: All patients 
“...experienced initial major improve- 
ment that was maintained throughout 
the period of medication.”* Painful 
Shoulder Syndrome: Response of 70 
patients with various forms showed 
“...8.6 per cent complete remissions, 
47.1 per cent major improvement, 20.0 
per cent minor improvement....’? 
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butazone ceicy): Red coated tablets 
of 100 mg. BUTAZOLIDIN® Alka: 
Capsules containing BUTAZOLIDIN® 
(phenylbutazone ceicy), 100 mg.; 
dried aluminum hydroxide gel, 
100 mg.; magnesium trisilicate 
150 mg.; homatropine methyibro- 
mide, 1.25 mg. 
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A STATISTICAL REVIEW* OF THREE HUNDRED THIRTY-THREE CASES 


* Records of Medical Department, Abbott Laboratories, North Chicago, Illinois 
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New Enzyme-controlled 
antifungal therapy to meet 
the growing challenge of 


Monilial Vaginitis 


IN PREGNANCY / IN DIABETES / AFTER ANTIBIOTIC THERAPY-Today, monilial 
vaginitis is estimated to be a problem in at least 33 per cent of pregnant women 
and about 10 per cent of nonpregnant females!—a rapidly increasing incidence 
attributed partly to the widespread use of antibiotics. . 

“Vanay” Vaginal Cream broadens the scope of specific therapy: (1) “Vanay” 
insures a continuous therapeutic fungistatic effect without danger of local reaction; 
(2) in addition, ““Vanay” restores and maintains a physiologic pH and normal 
vaginal flora—reducing risk of reinfection. 


Effective response: Treatment was notably effective in moniliasis, as confirmed 
by symptomatic relief and post-treatment smears, Assali reports.2 Marked clinical 
improvement was also noted in 154 of 206 patients, and in some cases symptoms 


subsided within a week of therapy.3 


Other advantages: No monilial resistance demonstrated / prolonged duration 
of activity* / nonsensitizing / nonirritating / nonstaining / odorless. 


VANAY Cream: 


BRAND OF TRIACETIN IN NONLIQUEFYING BASE 
Indications: specific in monilial 
UNIQUE ENZYME-CONTROLLED FUNGISTASIS WITHOUT IRRITATION vaginitis...adjunctive in tricho- 
moniasis ... also valuable in non- 
Esterase (present in serum and fungi) specific vaginitis where an acid 


causes release of free fatty acid from - 
pH must be restored and main- 
tained. 


Usual Dosage: 2to4grams daily. 
Supplied: No. 204-250 mg. Glyc- 
eryl triacetate per gram in a non- 
liquefying base. Combination 
package: 1% oz. tube with 15 dis- 
posable applicators. 


References: 1. Idson, B.: Drug & Cos- 
metic Industry 84:30 (Jan.) 1959. 
2. Assali, N. S.: Personal communica- 
tion. 3. Combined results of 18 clinical 
investigators, Medical Records, Ayerst 
Laboratories. 4. Kubista, R. A., and 
Derse, P. H.: Antibiotics & Chemo- 
therapy, to be published. 5. Knight, 
S. G.: J. Invest. Dermat. 28 :363 
(May) 1957. 6. Knight, S. G.: Anti- 
biotics & Chemotherapy 7:172 
(Apr.) 1957. 


Esterase activity decreases and limits rate of release 
of free fatty acid which stops short of irritation ivvel 


CONTINUOUS ACTIVITY 


AYERST LABORATORIES 
New York 16, N.Y. - Montreal, Canada 
5947 


Potent Applications Pending 
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Therapeutic vitamins in the “therapeutic” jar 


Any severe disease process undermines the nutritional integrity of tissue.’ To counteract physiologic 


stress depletion of B and C vitamins, prescribe high potency STRESSCAPS... in burns... fractures 
. severe infection .. . surgery ...and in chronic disorders such as arthritis, alcoholism or colitis. 
The attractive STRESSCAPS jar also plays an important therapeutic role... reminding the patient 
of his daily dosage . . . assuring adequate intake for full metabolic support. 


Each capsule contains: 


Thiamine 
Mononitrate (B,).... 10mg. 

Riboflavin (B,) ....... 10 mg. 

Niacinamide ........ 100 mg. 

Ascorbic Acid (C)..... 300 mg. 

Pyridoxine HC! (B,)... 2 mg. 

Vitamin By ........ 4 mcgm. 

1.5 mg. 

Calcium Pantothenate. 20 mg. 

Vitamin K (Menadione). 2 mg. 

Average dose 1-2 capsules daily. Stress Formula Vitamins Lederle 


1. Spies, T. D.: J. A. M. A. 
167:675 (June 7) 1958. . 


GQ = EDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, N. Y. 
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when the response to other hypotensive agents is inadequate... 


and further reduction of blood pressure is desirable . . . 


adding ganglionic-blocking 


INVERSINE. 


MECAMYLAMINE HCl 
ften makes possible a lessening of cardiovascular-renal damage, 


regression of the basic disease, and prolongation of life 


‘unnecessary delay must be avoided in establishing ganglion blockade in severe or malignant hypertension” 
Beem, J. R., and Moyer, J. H.: Geriatrics 13:378, June 1958. 


‘ 


relieve high blood pressure and its manifestations 


INVERSINE 


MECAMYLAMINE HCl 


for moderate, severe, and malignant hypertension 


“When employed under carefully ¢ tions with adequate attention to 
proper regulation of dosage, mecamylamine VERSINE’] may be expected to 
reduce blood pressure effectively and to ame te various manifestations of hyper- 
tensive-cardiovascular disease. These include such symptoms as headache, dizziness, 
vertigo, hypertensive encephalopathy, cerebral or subarachnoid hemorrhage, retin- 
opathy, cardiac hypertrophy and, in some cases, cardiac decompensation.” 


A.M.A. Council on Drugs, New and Nonofficial Drugs: Philadelphia, J. B. Lippincott Co., 1958, p. 285 
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INVERSINE’ 


lood pressure 


pproximately 
hexamethonium) 


enlent 


DlocKing drugs 


pretreatment with ‘Diuril’, or ‘Diuril’ and rauwolfia, enhances therapy with ‘Inversine’ 
“Pretreatment with chlorothiazide [‘DIURIL’] and rauwolfia reduces the dosage requirement, 
augments blood pressure response, and moderates certain of the side effects of ganglion blocking agents. 
Although such basal therapy is advantageous, unnecessary delay must be avoided in establishing 
ganglion blockade in severe or malignant hypertension.” 


Beem, J. R., and Moyer, J. H.: Geriatrics 13:378, June 1958 


dosage recommendations for new patients 


1. Initiate therapy with ‘DIURIL’ 

‘DIURIL’ is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day, 
depending on severity of the hypertension. 


2. Add other agents 

Other drugs (rauwolfia, ‘INVERSINE’, hydrala- 
zine, etc.) are added as necessary and their dosage 
adjusted according to patient response. 


‘INVERSINE’ is given in the same manner whether 
used with other drugs or alone. Recommended 
initial dosage is 2.5 mg. twice a day, pref- 


erably after meals. May be increased by 2.5 mg. 
at intervals of no less than two days until desired 
response is obtained. In severe or urgent cases, the 
increments may have to be larger or more fre- 
quent, with the largest dose given preferably at 
noon or in the evening. ‘INVERSINE’ is extremely 
potent and should always be titrated according to 
the patient’s orthostatic blood pressure response. 


3. Adjust dosage of all medication 

The patient must be observed frequently and care- 
ful adjustment of all agents should be made to 
determine optimal maintenance dosage. 


Precautions: Side effects of ‘INVERSINE’ are essentially the same as those encountered 
with other ganglionic blocking agents. At the first sign of constipation, vigorous treat- 
ment must be initiated immediately since paralytic ileus may result if constipation is 
unchecked. Patients should be informed how to cope with postural hypotension should this 
occur. ‘INVERSINE’ is contraindicated in coronary insufficiency, organic pyloric stenosis 
and recent myocardial infarction. Additional information on ‘INVERSINE’ and ‘DIURIL’ 


is available on request. 


Supplied: ‘INVERSINE’, tablets of 2.5 and 10 mg. Bottles of 100. 
‘DIURIL', tablets of 250 mg. and 500 mg. Bottles of 100 and 1000. 


@]) MERCK SHARP & DOHME, pivISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


INVERSINE and DIURIL ere trademarks of Merch & Co., inc. 
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IN NAUSEA/VOMITING/VERTIGO 
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tive in 
once-a-day dosage 


UNCOMPLICATED 
Has no known contraindi- 
cations; free of hepatic, 
hypotensive, and hemato- 
logic hazards observed 
with phenothiazines 
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is the new name 
for the SAME 


superior product 


‘brand of meclizine hydrochioride 


H.: M. Clin. North America, 
y 


2. Seidner, H. M.: lilinois M. J. 109:7° 


4. J. Flerida Acad 
4:9 No. 3, 1954. 


Cc. W., et al. South. M. J. be 
1986. 
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Arch. Int. Med. 8.5:83-90, te 
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isin in urinary 


and other bacterial infections 


most widely discussed 


—in more than 500 leading journals and standard texts 


most widely appreciated 
—by tens of thousands of physicians...specialists or in 


general practice 


most widely used 


—more than 3 billion tablets...enough to encircle 
the earth 


and where pain must be 
eliminated from the outset... 


Azo Gantrisin 


analgesic / antibacterial 
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ROCHE LABORATORIES 
aS) Division of Hoffmann-La Roche Ine + Nutley 10+ N.J. 


Claritt can do this for 


your postcoronary patients 


WITHOUT CLARIN, turbid blood serum five hours 
after a fat meal: This unretouched dark-field photo- 
micrograph (2500X) shows potentially hazardous fat 
concentrations circulating in the blood stream of a 
patient after a standard fat meal. 


CLARIN is sublingual heparin potassium. One 
mint-flavored tablet taken after each meal effec- 
tively “causes a marked clarification of post- 
prandial lipemic serum.” Clarin facilitates the 
normal physiologic breakdown of fats, with no 
effects on the blood-clotting mechanism.’ It 
therefore provides important benefits for your 
postcoronary patients. 


Indication: For the management of hyperlipemia asso- 
ciated with atherosclerosis. 

Dosage: After each meal, hold one tablet under the 
tongue until dissolved. 


Supplied: In bottles of 50 pink, sublingual tablets, each 
containing 1500 I.U. heparin potassium 


1. Fuller, H. L.: Angiology 9:311 (Oct.) 1958. 


2. Shaftel, H. E., and Selman, D.: Angiology /0:131 (June) 
1959. 


WITH CLARIN, clear blood serum five hours after a 
fat meal: After eating a standard fat meal as at left, 
the same patient has taken one sublingual Clarin 
tablet. Note marked clearing effect and reduction in 
massive fat concentrations in this unretouched photo- 
micrograph (2500X). 


0.5 


Heparin Series @ 


T 


Optical Density 


0.4 


| 


0.2 
0.1} 
0.0 


Fasting lHr. 2Hrs. 3Hrs. 4Hrs. 
Level Hours After Fat Meal 


Control Series 0 


5 Hrs. 6Hrs. 


Average serum optical density in 36 patients after fat 
meal with and without sublingual heparin.? 


*Registered trade mark. Patent applied for. 


Shes. Leeming New York 17, N.Y. 
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Before you your 
next prescription 


corticoid of choice. 


Please turn the page .. = 


for a corticosteroid, : 
consider these tal 
9 clinically established 
points — they may ; 
make Kenacort your 
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for choice corticosteroid the 


Cons! 


pre-prescription 
point number 1 


initial therapy— 
remarkably free 
from complications 


Allison, J.R., Sr., and Allison, J.R., Jr.: 
Monographs on Therapy 3:99 (Oct.) 1958. 


pre-prescription 
point number 2 


continuing therapy 
—maintenance doses 
are low 


Feinberg, S. M.; Feinberg, A. R., and Fisherman, E. W.: 
J. A. M.A. 167:58 (May 3) 1958. 


pre-prescription 
point number 3 


no sodium or water 
retention—low salt 
diet not necessary 


Hartung, E. F.: 
J.A.M. A. 167:973 (June 21) 1958. 


der... 


pre-prescription 
point number 4 


absence of edema 


Council on Drugs: 
J.A.M.A. 169:257 (Jan. 17) 1959. 


pre-prescription 
point number 5 


less likely to 
create electrolyte 
disturbance 


Bongiovanni, A. M.; Mellman, W.J., and Eberlein, W. R.. 
J. Pediat. 53:3 (July) 1958. 


pre-prescription 
point number 5 


no secondary 
hypertension—no 
significant change 
in pulse, respiration, 
or blood pressure 


Shelley, W. B.; Harun, J.S., and Pillsbury, D. M.: 
J.A.M.A. 167:959 (June 21) 1958. 
Bernsten, C.A., Jr., and others: 

New York Rheumatism Association, Annual Meeting, 
New York, April 9, 1959. 
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Kenacor 


(SQUIBB TRIAMCINOLONE) 


Available in 1mg., 2mg., and 4mg. scored tablets. 


\ 
pre-prescription SQUIBB Squibb Quality — the Priceless Ingredient 


no excessive 
appetite 


Council on Drugs: 
J. A.M. A. 169:257 (Jan. 17) 1959 


pre-prescription 
point number & 


without unnatural 
psychic stimulation 
—does not stimulate & 
and rarely depresses = 
the mood 


Shelley, W. B.; Harun, J.S., and Pillsbury, D. M.: 
A. M. A. 167:959 (June 21) 1958 
Council on Drugs: 
).A.M.A. 169:257 (Jan. 17) 1959. 


pre-prescription 
point number @ 


gastrointestinal 


complaints 
infrequent 


Hartung, E. F.: 
J. A.M, A. 167:973 (June 21) 1958. 
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new 


for total 


management 
of itching. 
inflamed, 


infected 
skin lesions 


colog 


Ken lalog Spe 


ointment 


antipruritic /anti-inflammatory /antibacterial / antifungal 


Mycolog Ointment — containing the new superior topical corticoid Kenalog — re- 
duces inflammation,?* relieves itching,*? and combats or prevents bacterial, 
monilial and mixed infections.*” It is extremely well tolerated, and assures a rapid, 
decisive clinical response for most infected dermatoses. 


“Thirty-one of 38 patients . . . obtained excellent or good control of dermato- 
logical lesions . . . [Mycolog] was highly effective, particularly in the man- 
agement of mixed infections. Several recalcitrant eruptions which had not 
responded to previous therapy were remarkably responsive to the daily 
application of this preparation over periods of 2 to 3 weeks.’”* 


For total management of itching, inflamed, infected skin lesions, Mycolog contains 
triamcinolone acetonide, an outstanding new topical corticoid for prompt, effective 
relief of itching, burning and inflammation’* — neomycin and gramicidin for power- 
ful antibacterial action’ — and nystatin for treating or preventing Candida (Monilia) 
albicans infections.** 


1 staph 
; duration 


Infectious ec atoid dermatitis 


f ankle 


zen 


Juration 


SQUIBB 
Squibb Quality — the Priceless Ingredient 


‘spectrocin’®, «mycostatin’®, *mYCOLDG’ 


AND ‘KENALOG’ ARE SQUIBB TRADEMARKS 
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SAFER, 
MORE EFFICIENT 


BETTER TOLERATED 
QUINIDINE b.1.d. dosage 
THERAPY’? 
IN CARDIAC 


ARRHYTHMIAS 


Safer and more efficient because there is no let-down in plasma levels where arrhyth- 
mias tend to recur. Better tolerated because quinidine gluconate is ten times as 
soluble as quinidine sulfate—and so is easier on the g.i. tract. Quinaglute Dura-Tab 
S.M. every 12 hours maintains uniform, effective plasma levels around the clock. 


QUINAGLUTE 


DURA-TAB S.M. 


exclusive oral Sustained Medication* 


A quinidine of choice in atrial fibrillation, flutter, erer 
Quinidine Gluconate (5 gr.) 


premature contractions, auricular tachycardia. 


DOSAGE: for conversion of auricular fibrillation to for samples and literature write... 
normal sinus rhythm, in most cases, 2 Quinaglute Dura- 


Tab S.M. tablets 3 to 4 times a day, for 2 to 3 days; WY N N Sc cnaananeaes 


longer periods are required in some patients... for 
maintenance 1 to 2 tablets every 10 to 12 hours. Bottles 5119 West Stiles Street, Philadelphia 31, Pa. 


of 30, 100 and 250. ; 
also available: 


1. Bellet, 5.; Finkelstein, D.. and Gilmore H.: INJECTABLE QUINAGLUTE 10 cc. Multiple Dose 


A.M.A, Archives Int. Med. 100:750, 1957. Vials, 0.08 G inidine Gi 
2. Bellet, S.: Amer. Heart J. 56:479, 1958. me m. Quinidine Gluconate per cc. 


3. Finkelstein, D.: Penn, Med. J. 61:1216, 1958. PAGE 867 *U!. S. Patent 2895881 
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300 


300 mg CAPSULES 


A good night’s sleep can be described in many ways, but ‘‘natural’’ comes closest 
to the kind of sound, refreshing sleep your patients will enjoy when you prescribe 
new NOLUDAR 300. Prompt action...unsurpassed safety...6 to 8 hours of undis- 
turbed rest...and a cheerful awakening without barbiturate “hangover’’—such is 
the quality of sleep with NOLUDAR. NOLUDAR®-—brand of methyprylon 


Safe, non-barbiturate, non-addictive, eminently free of even minor side reactions. 


ROCHE LABORATORIES + Division of Hoffmann-La Roche Inc + Nutley 10, New Jersey 


new Noludar 300 


300 mg CAPSULES 
Now a Noludar dosage form for every sedative-hypnotic need 


When sleeplessness For gentle For daytime 
is a real problem hypnotic effect sedation 


NOLUDAR 300 mg NOLUDAR 200 mg NOLUDAR SO mg 


1 capsule at bedtime 1 tablet at bedtime 50 to 100 mg 
three or four times daily 


ROCHE tasorarories - Division of Hoffmann-La Roche Inc + Nutley 10, New Jersey 
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WITH VESPRIN 


Squibb triflupromazine hydrochloride 


i 


NAUSEA 
VOMITING 


Dosage: Intravenous, 5 to 12 mg. / Intramuscular, 5 to 15 mg. / Oral prophylaxis, 20 to 30 mg. daily / Supply: Tablets, 10, 25, and 50 mg., 

bottles of 50 and 500 / Emulsion, 30-cc. dropper bottles and 120-cc. bottles (10 mg./cc.) / Parenteral Solution, 1-cc. multiple dose vial 

(20 mg./cc.) / 10-cc. multiple dose vial (10 mg./cc.) / Vesprin Injection Unimatic (15 mg. in 0.75 cc.) 

maaan Vesprin/the tranquilizer that fills 2 need in every major area of medical practice/ Gouips { Squibb Quality — the 
Priceless ingredient 


anxiety and tension states, pre- and postoperative tranquilization, alcoholism, and obstetrics. 


f 
| 
| 


New Practical Guide for the 


Management of Sports Injuries! 


An Unusual Contribution to Your Professional Knowledge 


SYMPOSIUM ON 
Sports Injuries 


Guest Editor: THomas B. M.D. 
Assistant Clinical Professor of Surgery, Harvard Medical School, Boston 


Frequency and Nature of Sports Injuries . . . Organized Medicine and Ath- 
letics . . . Physical Fitness for Sports . . . The Place of the Trainer in Mod- 
ern Athletics . . . Athletics and Nutrition . . . Evaluation and Treatment 
of Muscle Function in Athletic Injury . . . Protective Football Equipment 

. Engineering Research on Protective Headgear . . . Experimental In- 
vestigation of Ligament Healing . . . Initial Management of Athletic In- 
juries to the Head and Neck . . . Eye Injuries . . . Face and Teeth Injuries 

. Arm and Hand Injuries . . . The Mechanics of Some Common Shoul- 
der Injuries in Sports . . . Athletic Injuries to the Shoulder Region... 
The Treatment of Dislocation of the Acromioclavicular Joint . . . Athletic 
Injuries to the Abdomen and Thorax ... Athletic Injuries to the Pelvis, 
Hip and Thigh . .. Sports Injuries to the Genitourinary Tract... In- 
juries to the Knee . . . Ankle Fractures and Ligament Injuries . . . Elbow 
and Shoulder Lesions of Baseball Players . . . Ski Injuries . . . Can Skin 
Diving Be Made Safe? .. . Boxing Injuries . . . Athletic Injuries to the 
Elbow, Forearm, Wrist and Hand. 


The Symposium on Sports Injuries is yours—FREE—if you 
subscribe now to The American Journal of Surgery, the Journal 
that reports promptly on new operative techniques, new surgi- 
cal equipment and supplies. (Bound copy priced at $5.00) 


— — — FILL OUT AND MAIL ————— — 


The American Journal of Surgery 
11 East 36th Street, | 
New York 16, N. Y. | 
Send me a Free copy of the Symposium on Sports Injuries and enter my sub- 
scription to The American Journal of Surgery for one year (12 issues) at | 
| 


$15.00 (Canada $16.00; Foreign $18.00). Send bill. 


Name 
Address 


My specialty is_— 
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who coughed? 


WHENEVER COUGH THERAPY IS INDICATED 


* ® 
Hycomine 
SYRUP 
THe Rx FOR COUGH CONTROL 


cough sedative / antihistamine / expectorant 


e relieves cough and associated symptoms 

in 15-20 minutes e effective for 6 hours or longer 
e promotes expectoration e rarely constipates 

agreeably cherry-flavored 

Each teaspoonful (5 cc.) of Hycomine contains: 


Hycodan® 


Dihydrocodeinone Bitartrate . 5 mg. 
(Warning: May be habit-forming) 6.5 mg. 


Homatropine Methylbromide 1.5 mg. 
Pyrilamine Maleate .... . . . 12.5 mg. 
Ammonium Chloride ..... . . 60mg. 


m Literature Supplied: As a pleasant-to-take syrup. May be habit- 
in J 7 on request forming. Federal law permits oral prescription. 


ENDO LABORATORIES Richmond Hill 18, New York 


U.S. Pat. 2,630,400 
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GASTROENTERITIS 
BACILLARY DYSENTERY 
PARADYSENTERY 
SALMONELLOSIS 
DIARRHEA OF THE NEWBORN 
NONSPECIFIC DIARRHEA 
“SUMMER COMPLAINT” 


for rapid relief of virtually all diarrheas 
fruit-flavored, readily accepted by patients of all ages* 
Neomycin — rapidly bactericidal against most intestinal pathogens, but is 
relatively ineffective against such diarrhea-causing organisms as Shigella. 


SULFASUXIDINE® — an ideal adjunct to neomycin because it is highly 
effective against Shigella and certain other neomycin-resistant organisms. 
Kaolin and Pectin — coat and soothe the inflamed mucosa, adsorb toxins, 
help reduce intestinal hypermotility, help provide rapid symptomatic relief. 


*For infants, CREMOMYCIN may be administered in the regular bottle feeding 
since its fine particles easily pass through a standard nursing nipple. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., INc., PHILA. 1, PA. 


MOMYCIN AND SULFASUX NE (SUCCINYLSULFATHIAZOLE) ARE TRADEMARKS OF MERCK & CO., INC. 
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| IN ANEMIA OF PREGNANCY 


Roncovite “...was selected 
because it has, in clinical trials 
previously reported, proved to 
be the most effective hematinic 
for the pregnant woman.” 


—Holly, R. G., and Grund, W. J.: 
Am. J. Obstet. & Gynec. 77:731 (April) 1959. 


RUNGOVITE-m 


Each tablet contains: Cobait chloride (Cobalt as Co...3.7 mg.)...15 mg. Ferrous sulfate exsiccated...100 mg. 


Dosage: The maximum adult dose of Roncovite-MF and Roncovite-OB is one 
tablet after each meal and at bedtime. 


LLOYD BROTHERS, INC. | CINCINNATI 3, OHIO 


REPRINT ORDER FORM 


THE AMERICAN JOURNAL OF MEDICINE 
11 East 36th Street, New York 16, N. Y. 


Please send me the following reprints from THE AMERICAN JOURNAL 
OF MEDICINE: 


L] Symposium ON RENAL PHYSIOLOGY $4.00 


SEMINARS 


|] ALLERGY $2.00 


DisEASES OF THE PANCREAS $2.00 
$2.00 


$2.00 
$2.00 


[] Bone DISEASES 
ATHEROSCLEROSIS 
Liver DISEASE 


Enclosed is my check 


Name 
Address 
City 


REFLECTION ON 
CORTICOTHERAPY: 


The clinical aim, following immediate 
suppression of disease symptoms, 1s to 
maintain the patient symptom-tree... 
with minimal side effects. 


The logical course 1s to select 
the steroid with the best ratio 
of desired effects to undesired effects: 


the corticosteroid that hits the disease, but spares the patient * 
— | / 

| Upjohn | THE UPJOHN COMPANY | / 

* TRADEMARK, REG. U ONE, UPJOHN 


KALAMAZOO, MICHIGAN 
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ELIXIR ALURATE DISRUPTS TENSION 


Dependable, prompt-acting daytime sedative. 


Broad margin of safety. Virtually no drowsiness. Over a quarter century of successful clinical use. 
Alurate is effective by itself and compatible with a wide range of other drugs. To avoid barbiturate 
identification or abuse, Alurate is available as Elixir Alurate (cherry-red) and Elixir Alurate Verdum 


(emerald-green). 


. Adults: 14 to 1 teaspoonful of either Elixir Alurate or Elixir Alurate Verdum, 3 times daily. ALURATE®—brand of aprobarbital. 


ROCHE asorarories « Division of Hoffmann-La Roche Inc ¢ Nutley 10, N. J. 
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Improved circulation to the ex- 


Z 
improved q tremities can now be sustained 
all day or all night with just one 


peripheral ts é Priscoline Lontab. Exclusive 


Lontab formulation offers rapid 
initial effect, steady, prolonged 


blood flow ; increase in blood flow to the | 
extremities when circulation is 


now sustaine impaired. Lontabs keep hands 


and feet warm without the chill 
periods of intermittent medica- 


for 12 hours 4 See tion in patients with arterio- 
sclerotic peripheral vascular 


with just one disease, Raynaud's disease, 
4 thromboangiitis obliterans, post- 

operative and postpartum 

thrombophlebitis and similar 


Priscoline 


Dosage 
One Priscoline Lontab every 12 hours. 


4 Supplied 
Priscoline Lontabs, 80 mg. 


{15 mg. outer shell, 65 mg. inner core). 


Special outer shell 
actually contains ini- 
tial dose of medica- 
tion which is immedi- 
ately released for 
rapid vasodilating 


Unique Lontab core 
designed to release 
medication gradually, 
sustaining vasodilat- 
ing effect as long as 
12 hours. 


effectiveness 


A PRISCOLINE® hydrochloride (tolazoline hydrochloride 
SUMMIT, N. J. LONTABS® (Jong-acting tablets CIBA) 2/2622MK 
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«it's aS easy as 1, 2,3 to use 


Initiate therapy with HYDRODIURIL: one 25 mg. tablet or one 50 mg. 
tablet once or twice a day. HYDRODIURIL by itself often causes an adequate 
drop in blood pressure over a period of two to three weeks. This may be all the 
therapy some patients require. 


Add or adjust other agents as required: nyoroDIURIL enhances the 
activity of all commonly-used antihypertensive agents; thus, the dosage of 

other medication (rauwolfia, reserpine, hydralazine, veratrum) should be initiated 
or adjusted as indicated by patient condition. If a ganglion-blocking agent is 
contemplated or being used, usual dosage must be reduced by 50 per cent. 


Adjust dosage of all medication: the patient must be frequently 
observed and careful adjustment of all agents should be made to establish 
optimal maintenance dosage. 


Supplied: 25 mg. and 50 mg. scored tablets HyYDRODIURIL (Hydrochlorothiazide) bottles of 100 and 1,000. 
Additional literature for the physician is available on request. 
HYDRODIURIL is a trademark of Merck & Co., Inc. Trademarks outside the U S.: DICHLOTRIDE, DICLOTRIDE, HYDROSALURIC. 


mQo MERCK SHARP & DOHME, Division of Merck & Co., Inc., Philadelphia 1, Pa. 
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Tofranil a thymoleptc 


brand of imipramine HCl 


S pecific in Depression 


oes 


Produce remission or im provement in 
70-85 % of cases 


Act effectively in all types of depression 


Afford equally good results in severe 
as in mild cases 


Achieve therapeutic benefit with minimal risk of 
serious side reaction 


Indications for Tofranil include: 


Endogenous Depression, Reactive Depression, Involutional Melancholia, Senile Depres- 
sion, Depression associated with other Psychiatric Disorders. 


Availability: Tofranil (brand of imipramine HCI) tablets of 25 mg. bottles of 100. Ampuls 
of 25 mg. (for intramuscular administration only) cartons of 10 and 50. 


inhibitor 


does not 


Inhibit monoamine oxidase either in 
brain or liver with its associated risks 


Produce dangerous potentiation of other 
drugs such as barbiturates and alcohol 


Act by producing undesirable central 
nervous stimulation leading to agitation 
and excitement 


Cause disturbance of color vision 


The efficacy of Tofranil is attested by more than 50 a 
published reports and confirmed by clinical experi- 

ence in more than 50,000 cases. 

Detailed Literature Available on Request. 


Geiny Geigy, Ardsley, New York 


Unquestioned therapeutically 


...long established clinically 


SUSPENSION (chocolate-flavored) 


For the many bacterial infections that respond promptly to triple 
sulfonamide therapy, Trisem presents a preferred formula. 
Each 5 cc. contains, in a pleasant, chocolate-flavored vehicle: 


Sulfamerazine (microcrystalline) 0.167 Gm. (2 3/5 gr.) 
Sulfadiazine (microcrystalline) 0.167 Gm. (2 3/5 gr.) 
Sulfamethazine (microcrystalline) . . . . 0.167 Gm. (2 3/5 gr.) 


Each 5 cc. (1 tsp.) provides 0.5 Gm. total sulfonamides. 
Each 15 cc. (1 tbsp.) provides 1.5 Gm. total sulfonamides. 


ADVANTAGES 
e wide patient acceptability e broad antibacterial spectrum 
@ unquestioned therapeutic value e provides high blood levels promptly 
e high index of safety e economical for the patient 


Many physicians prefer to use the sulfonamides to control bac- 
terial infections because resistant organisms rarely develop. Nor, 
as with some broad spectrum therapy, is there the complication of 
such after-effects as moniliasis. 


PACKAGING: In pint and gallon bottles. 


THE S. E. MASSENGILL COMPANY 
BRISTOL, TENNESSEE 
New York Kansas City San Francisco 
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treats more patients more effectively... | 


VV VV VV VV VA 
Of 45 arthritic patients O0000000 

who were refractory 

to other corticosteroids* 


99 were successfully 
treated with ‘Decadron” 


| 
m. Rheum. Assoc., San Francisco, Calif., June 21, 1958. 
2. Bunim, J. J., et al.: Paper read before the Am. Rheum. Assoc., 
San Francisco, Calif., June 21, 1958. : 
*Cortisone, prednisone and prednisolone. A 
DECADRON is a trademark of Merck & Co., Inc. | 
Additional information on DECADRON is available to physicians on request. 
ED Merck Sharp & Dohme 
DIVISION OF MERCK & CO., Inc., PHILABELPHIA 1, PA. 


annou ncing 


the keystone 
in a new 


and effective 


antihypertensive 


regimen 


TABLETS 


PT. 
455888 
Pritt tis 
408 
TT) 
TTT 
aun? 
\ rT Age 
rR 
OSTENSIN is the registered trademark 
for Trimethidinium Methosulfate, Wyeth. 


outstanding advantages of an improved 
antihypertensive regimen... easier management. 


greater patient comfort. improved clinical picture 


()sTENSIN, used with chlorothiazide or its derivatives, provides a superior new 
antihypertensive regimen’: with reduced dosage, by-effects decreased, 
and maximal clinical benefits. 

The sympathetic blockade produced with OsTENsIN lowers systolic and dia- 
stolic blood pressure with predictable effectiveness and yet—because of minimal 


parasympathetic action—with fewer and less severe by-effects.':?»* 


Clinical experience'?:* shows that such by-effects as constipation, postural 
hypotension, and genitourinary disturbances are less frequent and less severe 
with OsTENsIN than with other ganglionic-blocking compounds. No psychotic 
reactions, mental depression, or such neural disorders as tremors have been 
reported with OSTENSIN. 


OsTENSIN offers further advantages in oral administration, low dosage, smooth 
and prolonged antihypertensive action, prompt onset, no evidence of inherent 
toxicity, and rare drug tolerance.°* 

OsTENSIN is indicated in diastolic hypertension. (Diastolic hypertension is de- 
fined as “*. . . the elevation of diastolic blood pressure to 90 mm. Hg or above.””) 
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Ganglionic blockade with fewer and milder by-effects 


Wyeth 


® 
Philadelphia 1, Pa. 
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... documented improvement 
in antihypertensive management 


in blood-pressure control 
in by-effect control 


“Of particular interest has been the virtual absence of constipation 
despite adequate blood pressure control. This finding suggests a lower 


risk of paralytic ileus. .. .””! 


By-Errects oF THREE OTHER GANGLIONIC-BLOCKING 
AGENTs®::> COMPARED WITH THOSE OF OSTENSIN!’? 


Other Agents 


Constipation 59-69% of patients 
Postural hypotension 33-59% of patients 
Visual disturbances 42-50% of patients 


Dry mouth 38-41% of patients 


OSTENSIN 


5% of patients 


37% of patients 


34% of patients 


15% of patients 


TABLETS 


1. Dunsmore, R.A., et al.: Am. J. M. Se. 236:483 
(Oct.) 1958. 2. Blaquier, P., et al.: Univ. Michigan M. 
Bull. 24:409 (Oct.) {958° 3. Smirk, F.H.: Submitted for 
oer 4. Janney, J.F.: Submitted for publication. 
Council on Drugs, A.M.A.: J.A.M.A. 166:640 
(Feb. 8) 1958. 6. Freis, E.D., and Wilson, I.M.: 
Circulation 13:856 (June) 1956. 7. Moyer, J.H., et al.: 
A.M.A. Arch. Int. Med. 98:187 (Aug.) 1956. 
8. Moyer, J.H., et al.: Am. Pract. & Dig. Treat. 7:1765 
(Nov.) 1956. 9. Dunsmore, R.A. In Tislow, R.F., et al.: 
Scientific Exhibit. Presented at Annual Convention of 
A.M.A., San Francisco, June 23-27, 1958. 
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technique of management 


Dosage: Dosage is individualized. Therapy is initiated with one 20-mg. tablet 
before breakfast, in midafternoon, and before retiring, or at approximately 
8-hour intervals. When OstTENsIN is required only twice daily, it should be 
administered before breakfast and before the evening meal. 


Chlorothiazide or its derivatives: To increase sodium chloride excretion and 
enhance hypotensive activity, chlorothiazide or one of its derivatives should 
be administered with the morning and midafternoon doses of OsTENsIN. Some 
patients may require only the morning dose of the diuretic. 


Adjustment of dosage: Dosage is adjusted according to blood-pressure readings 
with the patient standing. Each dose of OsTENSIN is increased by 20 mg. every 
third day, until a satisfactory response is obtained. Care should be taken to 
avoid episodes of postural hypotension. The total daily dose is usually in a 
range of from 40 to 300 mg. Most patients require approximately 120 to 140 
mg. daily, divided into three appropriate doses. 

Alternate method: OsTENsIN therapy alone may be initiated and the dose adjusted 
as explained above. If, in these patients, it becomes desirable to add chloro- 
thiazide or one of its derivatives to the regimen, the daily dose of OsTENSIN 
should be reduced by half and, if necessary, increased until an effective 
dosage schedule is obtained. 


Pharmacologic by-effects: The incidence and severity of pharmacologic by-effects 
are greatly reduced with the OsTENsIN regimen and do not parallel the degree 
of hypotensive effect. In most instances, symptoms may be troublesome only 
in the early stages of treatment and will disappear or diminish as therapy 
progresses. Nevertheless, the patient should be cautioned that they may 
occur—blurring of vision, postural hypotension, constipation, dry mouth, 
decreased libido and delay in orgasm in young males. (Consult the package 
circular for management.) 


Caution: Osrensin should be administered with caution to patients with severe 
renal disease. In those patients with increasing blood urea nitrogen, OSTENSIN 
should be discontinued. 

Contraindications: Organic pyloric stenosis, marked cerebral arteriosclerosis, 
recent coronary thrombosis, recent cerebral thrombosis, bleeding peptic ulcer. 

Supplied: Tablets, scored, 20 and 40 mg., vials of 100. 


COMPREHENSIVE LITERATURE SUPPLIED ON REQUEST 
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Ganglionic blockade with fewer and milder by-effects Wijeth 


OsTENSIN is the registered trademark for Trimethidinium Methosulfate, Wyeth. Philadelphia 1, Pa. 
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NEW concept 


in chronic constipation... 
and especially that associated with 


the irritable bowel syndrome 


DECHOTYL 


TRABLETS 


provides physiologic support until function returns 


r.M. for AMEs trapezoid-shaped tablet 
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DECHOTYL 


TRABLETS® 


safe, gentle transition 
to normal bowel function 


DECHOTYL provides gentle stimulation of the bowel and helps restore normal con- 
sistency of the intestinal contents to gradually re-establish normal bowel function in 
your chronically constipated patients. 


THE RATIONALE of DECHOTYL is based on an effective combination of thera- 
peutic agents: 


DECHOLIN®, dehydrocholic acid, AMES, (200 mg.), the most potent hydrochol- 
eretic available, is a chemically pure bile acid and has been used effectively in the treat- 
ment of biliary tract disorders for many years. It produces an increased flow of thin bile 
which heips to lower surface tension of intestinal fluids, promotes emulsification and 
absorption of fats and mildly stimulates intestinal peristalsis. 


Desoxycholic Acid (50 mg.)—a choleretic, also is a chemically pure bile acid and 
Stimulates an increased flow of bile, lowers surface tension and stimulates peristalsis. 
By emulsifying fat globules, desoxycholic acid aids the digestive action of the fat-splitting 
enzyme, lipase. DECHOLIN and desoxycholic acid thus favorably influence the constitu- 
tion and the movement of the intestinal contents. 


Dioctyl Sodium Sulfosuccinate (50 mg.) is a wetting agent which lowers surface 
tension and aids the penetration of intestinal fluids into the fecal mass, providing a moist 
stool of normal consistency. 


EFFECTIVE: Bile influences the constitution as well as the movement of the intes- 
tinal contents. The ingredients of major importance are DECHOLIN and desoxy- 
cholic acid which increase the flow of bile, lower surface tension, promote 
emulsification and absorption of fats and mildly stimulate intestinal peristalsis. With 
dioctyl sodium sulfosuccinate, a good therapeutic effect can be obtained without the 
danger of toxicity or decreasing effectiveness even when used regularly. 


SAFE: Clinical evidence indicates that the constituents of DECHOTYL cause no 
systemic sensitivity, drug accumulation, habituation or interference with nutrition. 
Orally, in therapeutic amounts, DECHOTYL is without significant toxic effect. The 
only side effect following oral administration is diarrhea if the dosage is excessive. 


AMES 


Dosage: Average adult dose—Two TRABLETs* at bedtime. Some indi- COMPANY, INC 
viduals initially may require 1 to 2 TRABLETS three or four times daily. ra 


Contraindications: Biliary tract obstruction; acute hepatitis. 


Available: Trastets,* coated, yellow, trapezoid-shaped; bottles of 100. ( \ 
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ANTISPASMODIC 
ANTISECRETORY 
TRANQUILIZER 


One preparation for multiple G.I. symptoms — EnaRAx 
combines a new long-acting anticholinergic, oxyphen- 
cyclimine, with the proven antisecretory tranquilizer, 
ATARAX, to relieve pain, spasm, hyperacidity and ten- 
sion associated with organic disturbances. 


Two tablets daily for full-time relief — ENARAXx suc- 
cessfully controlled symptoms in 94% of reported 
cases. In the majority of patients, two tablets daily in 
divided doses provided 24-hour control. 


Relatively free of side effects — Side effects seldom 
consist of more than dryness of the mouth. Selective 
postganglionic action on the G.I. tract keeps adverse 
reactions to a minimum.‘ 


SUMMARY OF CASES 


Clinical Diagnosis — Peptic Ulcer — Gastritis — Gastroen- 
teritis—Colitis—Functional Bowel Syndrome—Duodenitis 
Hiatus Hernia (Symptomatic) — Irritable Bowel Syndrome 
Pylorospasm + Cardiospasm — Biliary Tract Dysfunctions 


Clinical Results Oxyphencyclimine'? ENARAX?:4 
Effective 491 (88%) 223 (94%) 
Failure 68 (12%) 15 ( 6%) 


Total number 559 238 
of cases 


Each enarax tablet contains: 
Oxyphencyclimine HCl 
Hydroxyzine (Atarax®) 


Dosage: One-half to one tablet twice daily—preferably in the 
morning and before retiring. The maintenance dose should 
be adjusted according to therapeutic response. Use with 
caution in patients with prostatic hypertrophy and with 
ophthalmological supervision in glaucoma. 


Supplied: in bottles of 60 black-and-white scored tablets. 


= 
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(oxyphencyclimine plus ATARAX®) 


A SENTRY 


FOR THE 
G.I. TRACL 


ACID REDUCTION AFTER OXYPHENCYCLIMINE THERAPY 2 
Tests conducted in 9 representative uicer patients after overnight fasts showed 
considerable reduction in both volume and acidity. 
Gastric aspiration Gastric aspiration after 


ew after overnight fast overnight fast and 11 hours after 
without medication. 20 mg. oxyphencyclimine. 


References: 1. Steigmann, F.: Study conducted at 
Cook County Hospital, Chicago, Illinois: In press. 
2. Winkelstein, A.: Am. J. GastroenteroL 32:66 
(July) 1959. 3. Data in Roerig Medical Department 
files. 4. Leming, B. H., Jr.: Clin. Med. 6:423 
(Mar.) 1959. 


Volume in ml. 


New York 17, N. Y. 
Division, Chas. Pfizer & Co,, Inc. 


Overnight test Science for the World’s Well-Being 
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In prophylaxis of angina pectoris 


“The best results...” 


“The best results . . . in both clinical and electrocardiographic response, were 
observed with a combination of meprobamate and pentaerythritol tetranitrate 
[EQUANITRATE]. ...’’ Russek! so reported using double-blind methods in an 
important new study of pentaerythritol tetranitrate, a placebo, meprobamate, 
and EQUANITRATE. 

EQUANITRATE reduces the frequency and severity of attacks and controls 


angina-triggering emotions. 
Supplied: EQUANITRATE 10 (200 mg. meprobamate, 10 mg. pentaerythritol tetranitrate), white 
oval tablets, vials of 50. EQUANITRATE 20 (200 mg. meprobamate, 20 mg. pentaerythritol 


tetranitrate), yellow oval tablets, vials of 50. 
1. Russek, H.I.: Am. J. Cardiol. 3:547 (April) 1959. 


Meprobamate and Pentaerythritol Tetranitrate, Wyeth - 
ve Wyeth 


Philadelphia 1, Pa 
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Newly Available 
Equanitrate 2O 


*Trademark 
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HOMOGENIZATION makes the difference 


Microphotograph of a HOMAGENET Microphotograph of usual vitamin product 


The photographs above point out the difference between 
Homagenets and many vitamin products. By means of the 
homogenization process, both oil and water soluble vitamins 
are presented in microscopic particles. Due to the fine particle 
size, there is much greater surface exposure, which permits 
quicker absorption and better utilization. This has been 
clinically proved by Lewis and others.! 


1. Lewis, J.M., et al.: J. Pediatrics, 3/:496 


The only homogenized vitamins in solid form 


THE S.E. FWEASSENGILL COMPANY bristol, Tennessee 


ire 


are the advantages 


Here 


of 


HOMAGENETS 


the only 
Pleasant, candy-like flavor 
homogenized vitamins 
Better absorbed, better utilized 
in solid form 
Excess vitamin dosage unnecessary 


Longer storage in the body 


No “‘fishy burp” 
May be chewed, swallowed or dissolved 


in the mouth. 


HOMAGENETS 


PEDIATRIC—Children like the orange-flavored, candy-like taste. 


PRENATAL—Contains iron and calcium as a dietary supplement 
during gestation. 


GERIATRIC—A complete formula for the prevention of vitamin- 
mineral deficiencies. 


AORAL— Useful in the treatment of certain types of skin disorders. 


THERAPEUTIC—Particularly indicated during convalescence and 
stress periods. 


*U.S. Pat. 2676136. Other Pat. Pending 


Currently, mailings will be forwarded only at your request. Write for samples and literature. 


THE S.E. FAMPASSENGILL COMPANY Bristol, Tennessee - New York - Kansas City - San Francisco 


Nothing is Quicker” 


Nothing is more Effective* 


PREMICRONIZED FOR 
OPTIMAL 
EFFICACY 


Available 
with either 
isoproterenol 


or epinephrine 


Automatically measured-dose 
aerosol medications. 
Nonbreakable...Shatterproof 
Spillproof...Leakproof 


Isoproterenol sulfate, 2.0 mg. per cc., suspended 
® in inert, nontoxic aerosol vehicle. Contains no 


M e d j h a | er= i Sy O alcohol. Each measured dose contains 0.06 mg. 


isoproterenol. 
Epinephrine bitartrate, 7.0 mg. per cc., sus- 
° P ® pended in inert, nontoxic aerosol vehicle. Con- 
M e d I h a | 4 ie E tains no alcohol. Each measured dose contains 
0.15 mg. epinephrine. 


—————— NOTABLY WELL TOLERATED AND EFFECTIVE FOR CHILDREN, TOO - 
Northridge, Calif, 
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LEDERLE INTRODUCES... 


a masterpiece 


greater antibiotic activity 


Milligram for Milligram, DECLOMYCIN exhibits 2 to 4 times the 
activity of tetracycline against susceptible organisms. (Activity level 
is the basis of comparison—not quantitative blood levels —since 
action upon pathogens is the ultimate value.*) Provides significantly 
higher serum activity level... 


with far less antibiotic intake 


DECLOMYCIN demonstrates the highest ratio of prolonged activity 
level to daily milligram intake of any known broad-spectrum 
antibiotic. Reduction of antibiotic intake reduces likelihood of 
adverse effect on intestinal mucosa or interaction with contents. 


unrelenting peak 


antimicrobial attack 


The DECLOMYCIN high activity level is uniquely constant throughout 
therapy. Eliminates peak-and-valley fluctuation, favoring continuous 
suppression. Achieved through remarkably greater stability in body 
fluids, resistance to degradation and a low rate of renal clearance. 


*Hirsch, H. A., and Finland, M.: 
New England J. Med. 260:1099 
(May 28) 1959. 


Demethyichlortetracycline Lederle 
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of antibiotic design 


plus 
“extra- 


day 
DECLOMYCIN maintains activity for 
one to two days after discontinuance 
activity ‘ of dosage. F oie unusual security 
f against resurgence of primary infection 
FOR PROTECTION or secondary bacterial invasion— 
AGAINST Le two factors often resembling:a “resistance 
> problem”—enhancing the traditional 
RELAPSE advantages of tetracycline . . . for 
greater physician-patient benefit 


in the distinctive dry-filled, 
duotone capsule 


immediately available as: 
DECLOMYCIN Capsules, 150 mg., 


bottles of 16 and 100. Adult dosage: 
1 capsule four times daily. 


LEDERLE LABORATORIES 
a Division of 
AMERICAN CYANAMID COMPANY 
Pearl River, New York 
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Model DB-16M 


a convenient and easy to operate, 
the new Amsco Double Cabinet Sterilizer fea- 
tures a handsome double cabinet and utility 
drawer with ample storage space for instru- 
ments and supplies — and a built-in automatic- 
ally burn-out proof Office Instrument Sterilizer. The cabinet is also 
available with a solid top without the recessed boiling-type sterilizer. 


The large formica counter provides ample room for work space, 
while the roomy cabinet and drawers are safe for storage of sterile 
supplies ... ready for instant use. The efficient, recessed type A-416S 
non-pressure sterilizer is fabricated entirely of stainless steel, in- 
sulated construction with two trays— one for instruments, the other 
for needles. 


One of the ten popular colors available with the DB-16M will 
blend perfectly with your office decor. A single cabinet with the 
same mechanical features is also available. 


Amsco's large Office Pressure-Steam Sterilizer, 613-R Dynaclave, 
or 8” Square Autoclave, Cat. No. 8816, can be conveniently 
located on work counter of the double cabinet. 


AMERICAN 


STERILIZER 


PENNSYLVANIA 
* 
See the new Double Cabinet Sterilizers at your 
authorized Amsco dealer or write for Bulletin DC-404 
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For the first time 
CONVEHNIEHNCE and ECONOMY 


for that all-important first dose 
of broad-spectrum antibiotic therapy 


New 
THRRAMYCIN: 


brand of oxytetracycline 


INTRAMUSCULAR 
SOLU'TION 


Initiation of therapy in minutes after diagnosis with new, 
ready-to-inject Terramycin Intramuscular Solution: provides maximum, 
sustained absorption of potent broad-spectrum activity. 


...and for continued, compatible, 
coordinated therapy 


COSA-TEHERRAMYCIN' 


oxytetracycline with glucosamine 


CAPSULES 


Continuation with oral Cosa-Terramycin every six hours will 
provide highly effective antibacterial serum and tissue levels for 
prompt infection control. 


The unsurpassed record of clinical effectiveness and safety established for 
Terramycin is your guide to successful antibiotic therapy. 


Supply: 
Terramycin Intramuscular Solution* 
100 mg./2 cc. ampules 250 mg./2 cc. ampules 


Cosa-Terramycin Capsules 
125 mg. and 250 mg. 


Cosa-Terramycin is also available as: 
Cosa-Terramycin Oral Suspension — peach flavored, 
125 mg./5 cc., 2 oz. bottle 


Cosa-Terramycin Pediatric Drops — peach flavored, 
5 mg./drop (100 mg./cc.), 10 cc. bottle with plastic calibrated dropper 


Complete information on Terramycin Intramuscular Solution and 
Cosa-Terramycin oral forms is available through your Pfizer Representative 
or the Medical Department, Pfizer Laboratories 


Contains 2% Xylocaine® (lidocaine), trademark of Astra Pharmaceutical Products, Inc 


4: PFIZER LABORATORIES, Division, Chas. Pfizer & Co 
Pfizer Science for the world’s well-being Brooklyn.6, IN. Y. 


NOW 


new way 


to relieve pain 


and stiffness 
an muscles 


and joints 


INDICATED IN: 


MUSCLE STIFFNESS 


LUMBOSACRAL STRAIN 


SACROILIAC STRAIN 


WHIPLASH INJURY 


BURSITIS 


SPRAINS 


TENOSYNOVITIS 


FIBROSITIS 


FIBROMYOSITIS 


LOW BACK PAIN 


DISC SYNDROME 


SPRAINED BACK 


“TIGHT NECK” 


TRAUMATIC STRAINS 
AND BRUISES 


POSTOPERATIVE 
MYALGIA 


== 


" Exhibits unusual analgesic properties, different from those 


of any other drug ™ Specific and superior in relief of SOMAtic pain 


™ Modifies central perception of pain without abolishing natural 


defense reflexes ™ Relaxes abnormal tension of skeletal muscle 


q>! 


N-isopropyl-2-methyl-2-propy!-1, 3-propanediol dicarbamate 


= More specific than salicylates ™ Less drastic than steroids 


= More effective than muscle relaxants 


soma has an unique analgesic action. It apparently modifies central pain 
perception without abolishing peripheral pain reflexes. SoMA is particularly 
effective in relieving joint pain. Patients say that they feel better and sleep 
better with SoMA than with any previously used analgesic, sedative or 


relaxant drug. 
SoA also relaxes muscle hypertonia, with its stresses on related joints, 


ligaments and skeletal structures. 
ACTS FAST. Pain-relieving and relaxant effects start in 30 minutes and 


last 6 hours. 


NOTABLY SAFE. Toxicity of SOMA is extremely low. No effects on liver, 
endocrine system, blood pressure, blood picture or urine have been re- 
ported. Some patients may become sleepy on high dosage. 


EASY TO USE. Usual adult dose is one 350 mg. tablet 3 times daily and at 
bedtime. 


SUPPLIED: Bottles of 50 white sugar-coated 350 mg. tablets. 


Literature and samples on request. 


® 
WwW) WALLACE LABORATORIES, NEW BRUNSWICK, N. Jd. 
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Traffic: jammed 


Car: stalled 


Temper: mild 


Uicer: quiet 


Here’s a man whose ulcer once would have pro- 
tested strongly—not just at traffic problems- 
but at the entire gamut of stress to which modern 
man is subjected. 


His physician, aware that 


eases tension «+ promotes healing 
relieves pain * reduces acid secretion 
inhibits gastric motility 


ALUDROX SA 


Suspension and Tablets: Aluminum Hydroxide Gel with 
Magnesium Hydroxide, Ambutonium Bromide and Buta- 
barbital, Wyeth 


fi 
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the preserip 


then he 


Dermatitis, dear. Seborrheic Dermatitis. Now you know what dandruff really is. Good thing you men- 
tioned it to your doctor. Most people plug along, trying everything in sight—lotions, tonics, pastes, 
shampoos, the works. They ought to know dandruff is a medical problem, needs a medical answer. 


Watch for the all too familiar signs, doctor. Your patients will appreciate the tip—and the prescription. 


SBI SUN ABBOTT 
d an ethical answer to a medical problem 


@SELENIUM SULFIDE SUSPENSION, ABBOTT 


©1959, ABBOTT LABORATORIES, NO. CHICAGO, ILL. 911023 
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Now 


-Reactive Protein 
test results 
minutes 


by this new 


easy-to-read slide method 


SCREENING TEST 

Mix one drop of serum specimen 
with two drops of CR-TEST 
reagent on glass slide. 

Presence of C-reactive protein 
will be indicated within one 

to two minutes by easily 

visible flocculation. 
QUANTITATIVE TEST 
Levels of C-reactive protein are 
equally easy to determine. 
Prepare serum dilutions of test 
specimen in buffered diluent. On 
successive sections of glass slide, 


-j 


with one drop of each serum 
dilution. The highest dilution 
showing visible flocculation within 
two minutes is taken as the 
C-reactive protein titer of 

the specimen. 

SUPPLIED 

Kits containing Latex-Anti- 
C-Reactive Protein Reagent, 
Glycine-Saline Buffer Diluent for 
serum dilution, capillary pipettes 
for serum transfer, and 2 divided 
glass slides. Each kit sufficient for 
60 screening tests. $10.00 per kit. 
Also available: CR-TEST 


Positive Control Serum, 0.5 cc. 


HYLAND LABORATORIES 
4501 Colorado Blvd., Los Angeles 39, Calif. 
160 Lockwood Ave., Yonkers, N.Y. 


* Trade Mark of Hyland Laboratories 
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in respiratory infections 
the new alternative: 


In 25 years, the antibacterials have progressed from the 
status of heroic therapy to “universal” medication. This 
has brought into focus certain unexpected problems relat- 
ing both to bacterial and to host response. 


Shifts in bacterial flora—particularly of the gastrointestinal, 
as well as the respiratory and urinary tracts—pose entirely 
new therapeutic problems. The emergence of resistant 
strains of bacteria creates still another hazard. Also, ana- 
phylactic reactions often hamper critically needed therapy. 


While the question of bacterial mutations and patient sensi- 
tivity is undergoing continual intensive study, the imme- 
diate clinical need is for a new anti-infective alternative. 
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2” 
# 
¥ 


A fast-growing 
antibacterial 
bibliograpiny: 


MADRIBON 


well-tolerated, 1-dose-a-day sulfonamide 


In over 15,000 documented cases, Madribon quickly controlled 
infection in up to 90 per cent of the patients and the incidence 
of side effects —chiefly nausea, vomiting and headache — was 
less than 2 per cent. It has proven clinically effective for infec- 
tions with cultures positive for: 

Staphylococcus aureus hemolyticus* B. proteus 

beta hemolytic streptococci E. coli* 

pneumococci Proteus* 

K. pre umoniae Shigella* 

H. influenzae Salmonella* 

Ps. aeruginosa paracolon bacilli 


*Some infections due to antibiotic-resistant strains have responded to Madribon, 


MADRIBON 


a new alternative in bacterial infections 
for many reasons... 


e Wide-spectrum activity 
e high rate of clinical effectiveness 


e exceptionally low incidence of side effects— 
even in long-term use 


« minimal risk of hazardous superinfections 

- essentially no danger of anaphylactic reactions 

- few problems with the development of resistant mutants 
« simplicity of administration—just one dose a day 

economical therapy 


o reserves antibiotic effectiveness for fulminating, 
life-threatening infections 


Supplied: Madribon Tablets: 0.5 Gm, dou- 
ble scored, monogrammed, gold colored — 
bottles of 30, 250 and 1000. Madriqid 
Capsules: 125 mg, gold colored—bottles 
of 100 and 1000. Madribon Suspension: 
0.25 Gm/teasp. (5 cc), custard flavored — 
bottles of 4 oz and 16 oz. Madribon 
Pediatric Drops: 10-ce plastic container 
with special tip for dispensing drop dos- 
age—each cc (20 drops) provides 250 
mg Madribon. 

MADRIBON®-— brand of sulfadimethoxine (2,4-di- 
methoxy-6-sulfanilamido-1,3-diazine) 
MADRIQID™™*™: ROCHE® 


ROCHE 
LABORATORIES 

Division of Hoffmann-La Roche Inc. 
Nutley 10, N.J. 
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27 pounds lost 


in 19 days; 
ascites and pedal 
edema reduced 
with 


Before Esidrix: T.M. 
Weight 176 Ibs. = 
(hydrochlorothiazide CIBA) 


pre-eminently effective whenever diuresis is desired 
Indicated in: congestive heart failure = nephrosis and 
nephritisatoxemia of pregnancy a premenstrual 
edema wedema of pregnancy steroid-induced 
edema a edema of obesity. 


RECORD OF TREATMENT (At a leading New York City hospital. Photos used with permission of the patient. ) 

Date 3/3 3/4 3/5 3/6 3/7 3/8 3/9 3/10 3/11 3/12 3/13 3/14 3/15 3/16 3/17 3/18 3/19 3/20 3/21 3/22 3/28 
Weight (pounds) 178 176 170 169 167 159 158 158 157 153 155 155 156 154 153 154 153 

Rx M* Esidrix 50 mg. b.i.d. 


* Mercurial diuretic 


H. K., 44 years old, with history of heavy drink- 
ing. Previously hospitalized in 1954, with diag- 
nosis of Laennec’s cirrhosis. Admitted on 3/3/59, 
patient complained of swollen abdomen, swelling 
in both legs and exertional dyspnea. 


Findings: Abdomen enlarged in girth with defi- 
nite fluid wave; liver palpated 4 fingerbreadths 
below the costal margin; pedal edema (4+). Pa- 
tient not in acute distress. Blood pressure, 140/80 
mm. Hg; pulse, 112/min.; respiration, 20/min. 


Treatment: Mercurial diuretic on 3/3 and 3/4, 
followed by Esidrix, 50 mg. b.i.d., from 3/5 to 
3/23 when patient signed out of hospital. Esidrix 
induced copious diuresis resulting in almost com- 
plete disappearance of edema. 


Supplied: Esidrix Tablets, 25 mg. (pink, scored) and 50 


After 19 Days on Esidrix: 
mg. (yellow, scored); bottles of 100 and 1000. 


Weight 149 Ibs. 
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keeping appetite 
in check 
around the clock 


PRELUDIN 


brand of 


action 
tablets 


New long-acting PRELUDIN ENDURETS 
offer you a new method...a more 
convenient method...of administering 
this well-established, reliable 
appetite-suppressant. The new ENDURETS 
form virtually eliminates the vexing 
problem of the forgotten dose because... 
just one PRELUDIN ENDURET taken 
in the morning generally curbs the appetite 
throughout the day. 
PRELUDIN ENDURETS afford greater 
convenience for your patient... 
added assurance to you that medication 
is being taken as prescribed. 
PRELUDIN® (brand of phenmetrazine hydrochloride) 
ENDURETS.'-”- Each ENDURETS prolonged-action tablet 
contains 75 mg. of active principle. 
PRELUDIN is also available as scored, square pink 


tablets of 25 mg. for 2 to 3 times daily administration. 
Under license from C. H. Boehringer Sohn, Ingelheim. 


ENDURETS IS A GEIGY TRADEMARK 


GEIGY 


ARDSLEY, NEW YORK 


PR-O53 
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A RATIONALE FOR THERAPEUTIC VITAMIN-MINERAI 


Subclinical vitamin-mineral deficiency in chronic degenerative disease 


Most degenerative disease changes appear 
to be related to disturbances of cellular 
nutrition.’ Subclinical vitamin or mineral 
deficiencies often occur despite an adequate 
caloric intake, and the consequent 
impairment of enzyme systems may injure 
body tissues.? Considerable evidence 
indicates that the vitamin reserve is 
frequently lowered to a serious degree in 
the older age groups most susceptible to 
degenerative disorders.* Older persons 

also have increased requirements for 

such minerals as iron, iodine, copper, 
calcium and zinc.*:5¢ 


the importance of 
vitamins and 
minerals in 


rabetes mellitus 


The diabetic has a higher requirement for the 
vitamin B-complex (especially nicotinic acid, 
thiamine, B,5, and riboflavin) than the normal 
individual.?7 Great losses of calcium and potas- 
sium may occur during ketosis.7 Low tissue zinc 
levels have recently been reported in a series of 
diabetic patients.8 Metabolic deficiencies are 
frequently aggravated by diets which restrict or 
eliminate foods rich in essential co-factors.9 
Administration of more than normal require- 
ments often produces a decided clinical im- 
provement and may help to prevent neuro- 
pathic changes.? 


the importance of 
vitamins and 
minerals in 


dist 


Peptic ulcer diets are often deficient in essential 
vitamins. Symptoms attributable to B-vitamin 
deficiency are commonly observed in patients 
on such diets.!° 


Liver damage leads to faulty vitamin metabo- 
lism, and cirrhosis often produces severe vitamin 
deficiency.1!.12. Pollack and Halpern recom- 
mend daily administration of therapeutic vita- 
mins to patients with hepatitis or cirrhosis.!! 
Large amounts of zinc are also lost by the cir- 
rhotic patient.!3 


Great care must be exercised to avoid excessive 
depletion of vitamins and minerals in ulcerative 
colitis, regional enteritis, and chronic diarrhea. 
Patients with extensive bowel resections may 
require up to six times the normal daily vitamin 
requirement.!4 


the importance of 
vitamins and 


minerals in 
rthritic dist rdi rs 


According to Spies,!5 nutritive failure is espe- 
cially frequent in arthritic or rheumatic dis- 
orders. Some patients lose the desire to eat; some 
are too disabled to earn money to purchase 
required foods; still others are unable to per- 
form all the necessary masticatory motions. 
Nausea and vomiting may prevent adequate 
absorption. 

Therapeutic vitamins prevent or correct vitamin 
deficiency in the arthritic on an inadequate diet. 
In degenerative joint disease, vitamin therapy 
is recommended even when there is no demon- 
strable deficiency.16 Mineral supplementation 
may help prevent the depletion of calcium and 
potassium that occurs during therapy with cer- 
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tain of the adrenal steroids. Iron!? may be useful 
in preventing the anemia common in arthritis. 


the importance of 
vitamins and 
minerals in 


the r di ratrve 


pi OCEéSSES 


Vitamins and minerals appear to play a role in 
many other degenerative processes associated 
with aging. Studies by Wexberg,!® Jolliffe!® and 
others indicate that many of the symptoms 
attributed to senility or cerebral arteriosclerosis 
respond with remarkable speed to the adminis- 
tration of vitamins. Pyridoxine and _ nicotinic 
acid may even play an important role in the 
prevention of atherosclerosis. 

Vitamin or mineral deficiency may be an unrec- 
ognized factor in still other situations. As Kamp- 
meier states: 

“Who can say, for example, whether the patient 
chronically ill with myocardial failure may not 


have a poorer myocardium because of a mod- 
erate deficiency in the vitamin B-complex? Some- 
thing is known of the relationship of vitamin C 
to the intercellular ground substance and repair 
of tissues. One may speculate upon the effects of 
a deficiency of this vitamin, short of scurvy, 
upon the tissues in chronic disease. Are there 
‘subclinical’ degrees of vitamin deficiencies to 
search for, now that frank deficiency states have 
become so rare at least in the United States?’’? 


Kountz, W. B.: Mod. Med. 25:102, Aug. 1, 
1987. 2. oe R. H.: Am. J. Med. 25:662, Nov. 1958. 
3. Overholser, W. and Fong, T. C. C. in Stieglitz, E. J.: Geri- 
atric Medicine, 3rd edition, J. B. Lippincott, Philadelphia, 
1954, p. 264. 4. Kountz, W. B.: Indust. Med. 27:537, Oct. 
1958. 5. Kountz, W. B. in Stieglitz, E. J.: Geriatric Medi- 
cine, 3rd edition, J. B. Lippincott, Philadelphia, 1954, p. 
252. 6. Carlson, A. J. in Stieglitz, E. J.: Geriatric Medicine, 
3rd edition, J. B. Lippincott, Philadelphia, 1954, p. 80. 
7. Duncan, G. G.: Diseases of Metabolism, 4th edition, W. B. 
Saunders, Philadelphia, 1959, p. 812. 8. Griffith, G. and 
Hegde, B.: Illinois M. J. 115:12, Jan. 1959. 9. Pollack, H.: 
Am. J. Med. 25:708, Nov. 1958. 10. Sebrell, W. H.: Am. J. 
Med. 25:673, Nov. 1958. 11. Pollack, H. and Halpern, S. L.: 
Therapeutic Nutrition, National Academy of Sciences and 
National Research Council, Washington, D.C., 1952, p. 57. 
12. Kark, R. M. in Wohl, M. G. and Goodhart, R. S.: Mod- 
ern Nutrition in Health and Disease, Lea and Febiger, 
Philadelphia, p. 615. 13. Vallee, B. L. in Harrison, T. R.: 
Principles of Internal Medicine, 3rd edition, McGraw-Hill, 
New York, 1958, p. 474. 14. Warthin, T. A. and Monroe, 
K. E.: M. Clin. North America Sept. 1958, p. 1419. 15. Spies, 
T. D.: J.A.M.A. 167:675, June 7, 1958. 16. Solomon, W. M. 
in Stieglitz, E. J.: Geriatric Medicine, 3rd edition, J. B. Lip- 
pincott, Philadelphia, 1954, p. 627. 17. Ausman, D. C.: Jour- 
nal Lancet 76:290, Oct. 1956. 18. Wexberg, E.: Am. J. Psy- 
chiat. 97:1406, 1941. 19. Jolliffe, N.: J.A.M.A.117:1496, 1941. 


help preserve tissue integrity and impede degenerative processes 


‘Theragran-M 


Each THERAGRAN-M 

capsule-shaped tablet supplies 

Vitamin A 25,000 U.S.P. units 
Vitamin D 1,000 U.S.P. units 
Thiamine Mononitrate 

Riboflavin 

Niacinamide 

Ascorbic Acid 

Pyridoxine Hydrochloride 

Calcium Pantothenate 

Vitamin Bi2 Activity Concentrate . 


Vitamin E 
Calcium 


Magnesium 
Manganese 


Dosage: 
Supply: Family Packs of 180. 


THERAPY 


1 tablet daily or as recommended. 


Bottles of 30, 60, 100, and 1000. 


THERAGRAN 


SQUIBB VITAMINS FOR THERAPY 


Bottles of 30, 60, 100 and 1000 capsules 
and Family Packs of 180. 


‘so available: Theragran Liquid, bottles of 4 ounces; 
Theragran Junior, bottles of 30 and 100 capsules. 


Squibb Quality —the Priceless Ingredient 


‘THERAGRAN’© iS A SQUIBB TRADEMARK 
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now! by mouth! a liquid 


bronchodilator terminates 
acute asthma in minutes 
with virtually no risk of 


gastric upset 


ELIXOPHYLLIN 


oral liquid 


Following oral dosage of 75 cc. Elixophyllin, mean blood levels of theophylline 
at 15 minutes' exceed those produced by 300 mg. aminophylline I.V.“—and 
therapeutically effective* levels persist for hours.’ 


No sympathomimetic stimulation 
© No barbiturate depression 


> No suppression of adrenal function 


Each tablespoonful (15 cc.) contains theophylline 80 mg. (equivalent to 100 
mg. aminophylline) in a hydroalcoholic vehicle (alcohol 20% ). 


For acute attacks: Single dose of 75 cc. for 1. Schluger, J. et al.: Am. J. Med. Sci. 233:296, 
1957. 


adults; 0.5 cc. per lb. of body weight for 
2. Bradwell, E. K.: Acta med. scand. 


children. 146:123. 1953. REFER TO 
For 24h — oe ae 3. Truitt, E. B. et al.: Jj. Pharm. Exp. PDR 
or our control: For aduits 45 cc. doses Ther. 100:309, 1950. wank aan 


before breakfast, at 3 P.M., and before re- 
tiring; after two days, 30 cc. doses. Children, 4 

Ist 6 doses 0.3 cc.—then 0.2 cc. (per Ib. of SYlerman Liboralories 
body weight ) as above. Detroit 11, Michigan 


The American Journal of Medicine 
TEN YEAR INDEX 


July 1946 through June 1956 


This subject and author index provides an 
invaluable aid for quick reference and review 
purposes to the articles and authors who have 


appeared in the journal during the past ten years. 


The American Journal of Medicine, Inc. 


11 East 36th Street, New York 16, N. Y. 


Please send me the new Ten Year Index to The American Journal of 


Medicine for which I enclose $5.00 U.S.A.—$5.50 Foreign 
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how often have you thought... 


“,..but how will it work in my practice?” 


This most frequently asked question cannot 
be answered by the manufacturer, the detail 
man, an advertisement, a piece of mail. Only 
through actual experience with a product in 
day-to-day private practice can this question 
be answered. 


UNITENSEN PROVED IN DAY-TO-DAY PRACTICE 
In office trials, Unitensen products have 
been proved effective therapy in the manage- 
ment of the hypertensive patient. These are 
the facts, obtained from 3,841 physicians, 
who used Unitensen products in their day- 
to-day office practice, in treating a total of 
35,727 patients. In 11,093 cases (31.0%) 
results were “excellent”; in 51.2% (18,294) 
cases, “good”; “fair” results were obtained in 
4,591 patients (12.9%) and in only 1,749 
cases (4.9%) were results “unsatisfactory.” 
Minor side effects were reported in 1,081 
cases (3.0%). 


The results mentioned above were obtained 
while the patients engaged in their normal 
daily occupations and activities. None of the 
patients involved in the study were hospital- 
ized or institutionalized. And, despite such 
variables as dietary indiscretions, an occa- 
sional overdose, or a dose inadvertently 
“missed,” the Proof In Practice Study shows 
Unitensen products to be safe, dependable, 
potent antihypertensive therapy . . . permit- 
ting practical office management of virtually 
all hypertensive cases. 


UNITENSEN: BASIC HYPERTENSIVE THERAPY 
Although many of the patients in the Study 
also received diuretics and/or tranquilizers 


during the course of treatment, it was noted 
that the vasodilating effect of Unitensen was 
required to obtain optimum blood pressure 
control. Unitensen, a true hypotensive agent, 
is potentiated by diuretics. A combination of 
the two is frequently recommended for lower 
dosage of each drug, minimizing the side ef- 
fects of either. 


UNITENSEN DOES MORE THAN LOWER BLOOD 
PRESSURE Dr. Burton M. Cohen* makes the 
following observations regarding Unitensen: 


“Hypotensive effect obtained through specific 
stimulation of afferent side of reflex pathways 
of blood pressure control without adrenolytic 
action or ganglionic blocking . . . Nausea and 
vomiting rare .. . No alteration of vasomotor 
reflexes, thus no postural collapse . . . Brady- 
cardia, never tachycardia, may occur . 
Cardiac output not lessened . . . Renal circu- 
lation participates in reflex vasodilation . . . 
Cerebrovascular resistance is decreased, with 
improvement or maintenance of blood flow 
and O, utilization . .. No dangerous side ac- 
tions have been reported.”’* 


UNITENSEN-R’ Each tablet contains cryptenamine 
(tannates)1.0 mg., reserpine, 0.1 mg. 
UNITENSEN-PHEN” Each tablet contains crypten- 
amine (tannates) 1.0 mg., phenobarbita!, 15 mg. 
UNITENSEN® Each tablet contains cryptenamine 
(tannates) 2.0 mg. 


Clinical supplies available on request. 


IRWIN, NEISLER & CO. Decatur, Illinois 


*Cohen, B. M.: The Ambulatory Patient with Hypertension: An Approach to Oftice Management, presented at the American Medical Association Convention, 


San Francisco, California, June 22-27, 1958. 
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In hypoprothrombinemia 


AONARION 


Rapid action rate of absorption faster than menadione or derivatives... 
more potent and lasting effects. 
Wide margin of safety substantially safer than vitamin-K analogues—no kernicterus 
reported. 
Versatility of administration capsules for oral use... fine aqueous dispersion for parenteral 
administration. 
Compatibility unlike vitamin-K analogues or similar products, the paren- 
teral form of Konakion is a fine aqueous dispersion compatible 
with most I.V. vehicles. 


Low dosage forms no excess, no waste— packaged for economical one-time use. 


Prophylactically and therapeutically, Konakion is indicated in obstetrics to prevent or control 
neonatal hemorrhage, to minimize excessive bleeding in surgery, to offset anticoagulant over- 
dosage, and whenever vitamin-K utilization is impaired. 


KONAKION®—brand of vitamin K, 
ROCHE Capsules—5 mg; Ampuls—1 mg/0.5 cc; 10 mg/1 cc; 25 mg/2.5 cc 


\) 


- 


ROCHE LaABorAarToRIES: Division of Hoffmann-La Roche Inc*Nutley 10, New Jersey Al 


.. 
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qreater antihypertensive effect...fewer side effects 


antihypertensive antihypertensive- 
tranquilizer 


For complete information 

write Professional Services, 
Dept. H, Merck Sharp & Dohme, 
West Point, Pa. 
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HYDRODIURIL atone 


HYDROPRES 


much more effective 
than either of its 
components alone 


Effective by itself in a majority of patients. Provides smooth, more trouble-free 
management of hypertension. 

Since HYDRODIURIL and reserpine potentiate each other, the required dosage of 
each is lower when given together as HYDROPRES than when either is given alone: 
HYDROPRES provides the needed and valuable tranquilizing effect of reserpine. 
Lower dosage may reduce such side effects of reserpine as 

excessive sedation and depression. 

Arrest or reversal of organic changes of hypertension may occur. 

Headache, dizziness, palpitations and tachycardia are usually promptly relieved. 
Anginal pain may be reduced in incidence and severity. 

With HypDRopPRES, dietary salt may be liberalized. 

Convenient, controlled dosage. 


HYDROPRES-25 HYDROPRES-50 


25 mg. HYDRODIURIL, 0.125 mg. reserpine. 50 mg. HYDRODIURIL, 0.125 mg. reserpine. 
One tablet one to four times a day. One tablet one or two times a day. 


If the patient is receiving ganglion blocking drugs or hydralazine, 
their dosage must be cut in half when HYDROPRES is added. 


Qo) MERCK SHARP & DOHME, vivision oF merck & CO., Inc., PHILADELPHIA 1,PA. 


#HYDRODIURIL AND HYDROPRES ARE TRADEMARKS OF MERCK & CO., INC, 


++ = 
+ 
+ + 
+ ++ ++ + $+ r++ 
+++ + + 
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
: 
| 
+4 
+7 
+ o—+ | 


Emergency! 


Phones are left to dangle when an acutely agitated 
patient creates an emergency situation. 

The patient? Perhaps suffering postalcoholic 
syndrome—delirium tremens, for example. Or, a 
cardiac with intractable hiccups. Again, the pa- 
tient might be a severely vomiting primigravida. 

With SPARINE you are prepared for almost any 
crisis—psychic or physical. SPARINE helps control 
apprehension and agitation, nausea and vomiting, 
hiccups. It modifies reaction to pain and potenti- 
ates analgesics. 


rine 


HYDROCHLORIDE 
Wyeth 
Promazine Hydrochloride, Wyeth 


INJECTION TABLETS SYRUP Philadelphia 1, Pa. 
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PASSPORT TO 
TRANQUILITY 


New York 17, N. Y. 
® Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 


(brand of hydroxyzine) 


3 
A VERSay RECOPn ; 
OF EFFECT VENE In ANxiety ten. 
2 More State of Calm and ran. 
Wuility, than any drug ”eViously Used j 
S€rion, adverg, "action ever docume leq_ 4 
five dosage form, and Sizeg 
STING? 
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| | THECREST | 
They ra 
OF LEADERSHIP | 
Menicau are the first working tool of | 
the researcher and trail-blazer in effecting new 
BES , technics and therapy. The accomplishments of ; 
ae a the earlier workers are perpetuated in the ‘ 
: printed records of the past and present and 
\G yay) serve as a basis for future developments. 
FAN YORKE PUBLICATIONS by its planned seminars and 
symposia enrich the knowledge and enlarge the 
\\ WY, field of effectiveness of the American physician 
Y fg in guarding the health of our country’s popula- 
yy subjects are prepared by eminent leaders and 4 
are recorded as soon as possible in the pages of wa pes A 
YW 4 the respective YORKE JOURNALS. 
= JE Se Recognizing the prestige and loyal readership 
enjoyed by the YorKE PuBLICATIONS, leaders in 
| S he Uo the pharmaceutical industry use these journals 
tig i Py for carrying their advertising messages to the H 
moulders of opinion and action. 
YORKE PUBLISHING CO. 
THE AMERICAN JOURNAL OF SURGERY 
THE AMERICAN JOURNAL OF MEDICINE 
THE AMERICAN JOURNAL OF CLINICAL NUTRITION = 
4 MODERN DRUGS 
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When the distraction is intestinal... 


Motion study of the man in the second row rightly 
but sadly speaks of diarrhea. And yet intestinal repose 
could be his lot with POLYMAGMA. For POLYMAGMA 
contains Claysorb, which is more than five times as 
adsorptive as kaolin. It enlists two antibiotics work- 
ing synergistically. It permits a low-dose regimen 


with high effectiveness. And it has a taste and texture 
that wear well all through treatment. 
* * 
In noninfectious diarrhea, you would, of course, 
prescribe POLYMAGMA Plain, having the same ad- 
vanced formula but without antibiotics. 


Dihydrostreptomycin Sulfate, Polymyxin B Sulfate, and Pectin with Claysorb* (Activated Attapulgite, Wyeth) in Alumina Gel *7rademark Philadelphia 1, Pa. 
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The nightmare of hypoglycemia 


It can happen, almost without warning, to many diabetics on insulin. One moment, the 
patient appears normal; the next, he goes into a state of hypoglycemia, perhaps even shock. 
For some it is a terrifying threat with which to live. 

But for many of these patients there is a rational alternative: oral management. On 
Orinase,* control is smoother, blood sugar levels are more steady — and the terror is dis- 
pelled. Some brittle diabetics are “stabilized’”” on combined Orinase-insulin therapy. 

For all your responsive patients on Orinase, there is the assurance of better control and 
easier patterns Of liVINg. reo. s. Par. OFF. — TOLBUTAMIDE, UPIONN 


me convent | it 
KALAMAZOO, MICHIGAN 
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even 
if your 
patient 
Isa 


lobscousere 


he'll be under way again soon, os he’s on 


prescribe PARAFON in low back pain—sprains 
strains — rheumatic pains 

Each PARAFgN tablet contains: 


R 
(PARAFLEX® + TYLENOL Specific for skeletal muscle spasm 


for muscle plus analgesia TyteNo1® Acetaminophen ............. 
The analgesic preferred in musculoskeletal pain 
Dosage: Two tablets t.i.d. o1 q.i.d. 

Supplied: Vablets, scored, pink, bottles of 50. 


300 me 


and In) arthritis Each PARAFON WITH PREDNISOLONE tablet contains: 


~ ® PARAFLEX® Chlorzoxazonet 125 mg., TYLENO! 
Acetaminophen 300 mg., and prednisolone 1.0 mg. 
Dosage: One or two tablets t.i.d. or q.i.d. 


Ww] th Pre d nN 1 S olone Supplied: lablets, scored, buff colored, bottles of 36. 


Precautions: The precautions and contraindications 


that apply to all steroids should be ke pt in mind 


when prescribing PARAFON WITH PREDNISOLONE. 


*sailor tU.S. Patent Pending 


McNeil Laboratories, Inc « Philadelphia 52, Pa. 
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stop as well as prevent 
nausea and vomitin 


at the chemoreceptor trigger 

zone (CTZ),' a medullary 

. structure activating the 

how 1n O ‘al, vomiting center. While Tigan 
shares with the phenothia- 


parente ‘aul, and zines the mode of antiemetic 
suppository forms action, this is their only simi- 


laritv.' In extensive clinical 


QNEW 
7 6 effective but not 
| ( *“ side effective’ 
— Tigan blocks emeti¢ impulses 


studies- Tigan, unsur- 
passed in specificity, has ex- 
hibited a virtually complete 
absence of side effects. Tigan 
has demonstrated no seda- 
tive or tranquilizing proper- 
ties, no hypotensive or 
supramedullary effects, no 
extrapyramidal tract stimu- 


lation or hepatic toxicity.~ 
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ralnalcatlons 


in nausea/vomiting Complete or moderate relief in 78 per cent of 
of gastrointestinal acute or chroni¢ gastroenteritis patients ;'* ‘‘We 
disorders did not find a single toxic reaction . . . no side 

effects, such as sedation, skin rash ... no changes 


in pulse, respiration, or . . . blood pressure.’’?% 


in nausea/vomiting No evidence of sedation or other side effects!2 
of pregnancy observed in a series of patients of whom 94 per 
cent became asymptomatic on Tigan. On other 
antiemetic medication, several had failed to re- 
spond or had complained of drowsiness.’” 


innausea/vomiting Protected with Tigan ‘‘... not one patient had to 
of radiation sickness discontinue [deep radiation] treatments. .. .’”® 


innausea/vomiting ‘*... large intermittent dose|s] of [nitrogen mus- 
ofdrug tardand other drug] therapy could be given with- 
administration out the associated nausea and vomiting that we 


‘ 


had seen before. 
Spe 


antiemetic 


antinauseant 


no sedative properties Suggested uses: Both prophylactic and therapeutic con- 
trol of nausea and vomiting associated with pregnancy, 
travel sickness, gastrointestinal disorders, operative pro- 
cedures, carcinomatoses, toxicoses, other underlying dis- 
ease processes, drug administration and radiation therapy. 


no tranquilizer side effects 


Dosage: Adults — 1 or 2 capsules, orally, 2 ce intramuseu- 
larly, q.i.d. or 1 suppository, q.i.d. For children’s dosage, 
consult literature. 


In nausea and vomiting of pregnancy — Satisfactory con- 
trol is usually achieved with an initial dose of two capsules 
immediately upon awakening. If possible, the patient 
should remain in bed for one-half to one hour following 
this dose. When nausea and vomiting are not confined to 
the morning hours, supplemental doses of one or two cap- 
sules should be given throughout the day at intervals of 
three to four hours. 

How Supplied: Tigan capsules, 100 mg, blue and white — 
bottles of 100 and 500. Tigan ampuls, 2 ee (100 mg/ee)— 
boxes of 6 and 25. Tigan Pediatric Suppositories, 200 mg, 
boxes of 6 and 25. 

References: 1. W. Schallek, G. A. Heise, E. F. Keith and R. E. Bagdon, 
J. Pharmacol. & Exper. Therap., in press. 2. W. B. Abrams, I. Roseff, J. 
Kaufman, L. Goldman and A. Bernstein, to be published. 3. I. Reseff, 


= : W. B. Abrams, J. Kaufman, L. Goldman and A. Bernstein, J. Newark Beth 

7" if. Israel Hosp., 9:189, 1958. 4. O. C. Brandman, paper read at Colloquium on 

R¢ IC H K as b the Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 

en 1959. 5. J. A. Lucinian, ibid. 6. D. W. Molander, ibid. 7. B. I. Shnider, 

LABORATORI oT) ihid. 8. W. S. Derrick, ibid. 9. B. Wolfson and F. F. Foldes, ibid. 10. 

Division of L. McLaughlin, ibid. on file, Roche 12. 

ea ‘ communications. 13. W. K. Gauthier, Discussant at Colloquium on the 

Hoffmann-La Roche Ine. Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
Nutley 10,N.J. 1959. 14, H. E. Davis, ibid. 
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ROCHE® 


Important 
Tew psychoactive 
agent 


WITHDRAWN BITTER DESPAIRING jay 
SOMBER HOPELESS CRUSHED 


when the words mean fy 
depression, 4] 
elective treatment is | 4 


Cat 


B-phenylisopropy! hydrazine supplied as the hydrochloride 


CATRON is the original brand of £-phenyliso- 
propy! hydrazine. It is supplied as the hydro- 
chloride in press-coated, unscored tablets of 
3 mg. (blue), and 6 mg. (pink), bottles of 50. : 


For detailed information, request Brochure No. 19, CATRON. 
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Lakeside Laboratories, Inc., Milwaukee 1, Wisconsin 


56959 
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breakfast 


on the run... 


lunch 
on the job... 
time for 


high potency vitamin-mineral formula 


When dietary habits are poor, MYADEC 
helps prevent vitamin-mineral deficiencies 
by providing comprehensive nutritional 
supplementation. Just one capsule daily 
supplies therapeutic doses of nine 
important vitamins plus significant 
quantities of eleven essential minerals 
and trace elements. 


Each MYADEC Capsule contains: 
VITAMINS: 
Vitamin crystalline ...... 5 meg. 
Vitamin Bz (riboflavin) ...... 
Vitamin B, (pyridoxine 

hy 
Vitamin B; mononitrate ..... g 
Nicotinamide (niacinamide) .. 100 mg. 
Vitamin C (ascorbic acid)... . 150 mg. 
Vitamin A...... (7.5 mg.) 25,000 units 
Vitamin D...... (25 meg.) 1,000 units 
Vitamin E (d-alpha-tocopheryl- 

acetate concentrate) ....... 
MINERALS (as inorganic salts): 
pan 
Molybdenum ............ 


Bottles of 30, 100, 250, and 1,000. 


PARKE, DAVIS & COMPANY : 
DETROIT 32, MICHIGAN 


90359 
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Doctor, do you feel that your colleagues are miss- 
ing important new medical findings by not 


reading The American Journal of Medicine? 


Let us send them a complimentary copy—of 
course there is no obligation to you or your 


colleagues. Just fill out the coupon and mail 


it to us. 


Dr. Dr. 


Address Address 


Dr. Your Name 


Address Address 


The American Journal of Medicine 
11 East 36th Street, New York 16, New York 
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for prompt control of 


senile agitation 


THORAZINE* 


(chlorpromazine, S.K.F.) 


‘Thorazine’ can control the agitated, belligerent senile 


and help the patient to live a composed and useful life. 


) Smith Kline & French Laboratories 


*T.M. Reg. U.S. Pat. Off. 
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indispensable source for 
new drug descriptions” 


WODERN DRUG 


“NCYCLOPEDIA 


AND 
THERAPEUTIC 
INDEX 


Edited by Epwin P. 
JORDAN, M.D., F.A.C.P. 
University of Virginia 
Medical School, Char- 
lottesville, Virginia 


% INDEXED to save you time. 
Therapeutic, Drug, Manufac- 
turer’s and new Generic Name 
Indices plus self-pronouncing 
drug listings. 

% COMPLETE, authoritative, 
continuing service for 3 years— 
New 7th Edition plus 18 bi- 
monthly MODERN DruGs Sup- 
plements—all for $17.50. 


% ATTRACTIVELY BOUND in 
durable red cover stock. Ap- 
prox. 1500 pages. Size 6” x 
944” x 244”. 


7th Edition 


MODERN DRUG 
ENCYCLOPEDIA 


AND THERAPEUTIC INDEX 


with FREE 3-YEAR bi-monthly supplement service, MODERN DRUGS 


More than 70 % of the pre- 
scriptions written today 
call for new drugs intro- 
duced within the past 3 
years. It’s imperative that 
your drug reference be 
complete, dependable, cur- 
rent and up-to-date. Here 
is your authority on Pre- 


DRUG PUBLICATIONS, INC. 


C) Remittance Enclosed 


Nome 


SCRIPTION DruGs and the 
new Narcotic CLaASssIFI- 
CATIONS—your up-to-the- 
minute source for latest 
composition or descrip- 
tion, action, use, supply, 
dosage, caution and ad- 
ministration data on more 
than 4,000 drugs. 


11 East 36th Street, New York 16, New York 


0D Please send me the 7th Edition MODERN DRUG ENCYCLOPEDIA and Therapeutic 
Index, plus bi-monthly MODERN DruGS Supplements for 3 years—oall for $17.50° 
0 Send along Binder for MODERN DruGS Supplements — $3.00 


Bill me later 


Address 


City 


"$17.50 In U.S.A, Foreign, $21.00 


160 
rr 
MODERN 
—--------ORDER THIS 3-YEAR SERVICE TODAY--------- 
M-11/59 


relief from the suffering and 


mental anguish of 


cancer 


THORAZINE 


one of the fundamental drugs in medicine 


(i) Smith Kline & French Laboratories 


*T.M. Reg. U.S. Pat. Off. 
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GIRIEVA ENR: 


DOUBLE 


AT LOW COST TO YOUR PATIENT 


Pentids 400 


mild to moderat 


hemolytic 
and for the prevention of : 


a history of rheumatic fever 


Squibb Quality— the Priceless Ingredient 


new convenient oral tablets also available 
PENTIDS ‘400,’ each scored tablet con- PENTIDS, —— units of buffered penicillin G potassium per scored tablet, bottles of 12, 100, 
and 500. 


tains 400,000 units of penicillin G potas- 
sium buffered, bottles of 12 and 100. PENTIDS FOR arenas 200,000 units of penicillin G potassium per teaspoonful (5 cc.), 12 dose 


Twice the unitage of Pentids 200,000 units. PENTIDS, CAPSULES, 200,000 units of penicillin G potassium per capsule, bottles of 24, 100, and 


PENTIDS SOLUBLE TABLETS, 200,000 units of penicillin G potassium per tablet, vials of 12 and 
bottles of 100. 
PENTIDS-SULFAS TABLETS, 200,000 units of penicillin G potassium with 0.5 Gm. tripie sulfas per 
PENTIOS® 18 A SQUIBS TRADEMARR tablet, botties of 30, 100, and 500. 
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in 


childbirth 


THORAZINE’ 


brand of chlorpromazine 


“Thorazine’ as adjunctive therapy has four advantages: 


1. reduces suffering 
2. minimizes risk of respiratory depression 
3. controls nausea and vomiting 


4. relieves apprehension and agitation 


f) Smith Kline & French Laboratories 


163 
7 - 4) 


CITRUS BIOFLAVONOIDS 


W hen 
capillary 

or other 
vascular 
damage 
accompanies 
stress 
conditions 


Hesperidin, Hesperidin Methyl Chalcone, or Lemon Bioflavonoid Complex are 


prescribed as therapeutic adjuncts for control of vascular and capillary damage 


and abnormal cellular metabolism associated with many stress conditions. 
These stress conditions may result from nutritional deficiencies, 
environment, drugs, chemicals, toxins, virus or infection. 

SUNKIST AND EXCHANGE BRAND Hesperidins and Lemon Bioflavonoid 
Complex are available to the medical profession in specialty 


formulations developed by leading pharmaceutical manufacturers. 


Sunkist Growers 


PRODUCTS SALES DEPARTMENT « PHARMACEUTICAL DIVISION 


Ontario, California 


Control 
of Habitual 
Abortion 


Disturbed capillary permeability and 
lowered capillary resistance, as 

well as the tendency toward edema 
and fluid retention, are well 
recognized in pregnancy (1, 2, 

3, 4). The bioflavonoids have been 
shown effective in controlling the 
susceptibility to edema in pregnancy 
(5) and their routine prenatal use 
has been suggested (6). 


Ecchymotic areas resulting from 
bruises and positive capillary 
fragility tests have frequently been 
observed in habitual aborters (7). 
Patients having a history of two 

or more spontaneous abortions have 
shown a marked improvement in 
fetal salvage after the addition of 
Hesperidin (a citrus bioflavonoid ), 
ascorbic acid and other factors to the 
therapeutic regimen (8, 9, 12, 14, 
15, 16). Other investigators have 
reported extensive use of the citrus 
bioflavonoids in the management of 
pregnancy with excellent results 
(18, 19, 20). 


Observations include a reduction 

in severity or prevention of 
erythroblastosis fetalis in 

Rh-negative patients when Hesperidin 
(7) or other citrus bioflavonoids 

(23, 24) were administered. 


The rationale of Hesperidin and 
other citrus bioflavonoids—in 
conjunction with vitamin C, 
nutritional factors or other therapeutic 
agents —as adjuncts in the 
management of pregnancy and its 
complications, spontaneous abortion 
and erythroblastosis fetalis, is based 
on the premise and observation that 
capillary involvement may be a 
contributing factor. 


NOTE: For bibliography 

(B-688) write Sunkist Growers, 
Pharmaceutical Division, 720 East 
Sunkist Street, Ontario, California. 


(MUST BE IN GOOD CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay $1.00 per copy for 
the following issues: 


January 1948 


April 1955 


May 1955 


Send to 


The American Journal of Surgery, Inc. 
11 East 36th Street New York 16, N. Y. 
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© Three important books 


Welt: HYDRATION 
C) East & Bain: CARDIOLOGY 


from LITTLE, BROWN... 


CLINICAL DISORDERS 
OF HYDRATION AND 
ACID-BASE EQUILIBRIUM 


By Louis G. WELT, M.D., University of North 
Carolina. 
NEW! THE SECOND EDITION of this widely used 
volume integrates scientific explanations of physiologic 
considerations with practical clinical applications. Useful 
diagnostic and therapeutic pearls are found throughout. 
352 pp., illustrated. $7.00 


RECENT ADVANCES 
IN CARDIOLOGY 


By TERENCE EAST, M.A., D.M. and CuRTIS BAIN, 
M.D. 


THIS NEW VOLUME will bring you up to date on 
the latest advances in our constantly shifting and ex- 
panding knowledge of cardiology. Covers such important 
subject areas as: Congenital Cardiac Defects—Myo- 
cardial Disease—Hypertension—and much more. 42/ 
pp., 133 illustrations. $10.00 


ARTHRITIS: General Principles, 
Physical Medicine, Rehabilitation 


By Epwarp W. LOWMAN, M.D., New York Uni- 
versity College of Medicine. 


TWENTY-FOUR AUTHORITIES from a variety of 
fields detail step-by-step procedures for managing one 
of the most cruelly disabling of the chronic diseases- 
arthritis. Provides complete coverage of physical medi- 
cine and rehabilitation treatment, together with dis- 
cussions of general medical treatment and anatomy and 
pathology. 320 pp., profuse illustrations. $9.50 


LITTLE BROWN AND COMPANY 
34 Beacon St., Boston 6, Mass. 


Pease send me on 30-day approval: 


I 
$10.00 | 
SAVE! Send check, publisher pays postage. 


AJM 11/59 


STATEMENT OF OWNERSHIP 


STATEMENT REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912, AS AMENDED 
BY THE ACTS OF MARCH 3, 1933, AND JULY 
2, 1946 (Title 39, United States Code, Section 233 
showing the ownership management, and circulation 
of 


The American Journal of Medicine, published 
monthly at New York, N. Y., for Oct. 1, 1959. 


1. The names and addresses of the publisher, edi- 
tor, managing editor, and business managers are: 
Publisher, The American Journal of Medicine, Inc., 
11 E. 36th Street, New York 16, N. Y.; Editor, Alex- 
ander B. Gutman, M.D., Mount Sinai Hospital, 100th 
Street & Fifth Ave.. New York 29, N. Y.: Managine 
Editor, Helena B. Mannion, 11 East 36th Street, New 
York 16, N. Y.; Business Manager, Pliny A. Porter 
11 East 36th Street. New York 16, N. Y. 


2. The owner is: (If owned by a corporation. its 
name and address must be stated and also immedi- 
ately thereunder the names and addresses of stock- 
holders owning or holding 1 percent or more of total 
amount of stock. If not owned by a corporation, the 
names and addresses of the individual owners must be 
given. If owned by a partnership or other unincorpo- 
rated firm, its name and address, as well as that of 
each individual member, must be given.) Drug Pub- 
lications, Inc., 11 East 36th Street, New York 16. 
N. Y.; M. T. Wisotzkey, President and Sole Stock- 
holder, 11 East 36th Street, New York 16, N. Y 


3. The known bondholders, mortgagees, and other 
security holders owning or holding | percent or more 
of total amount of bonds, mortgages, or other secu- 
rities are: (If there are none, so state.) None. 


4. Paragraphs 2 and 3 include, in cases where the 
stockholder or security holder appears upon the books 
of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for 
whom such trustee is acting; also the statements in 
the two paragraphs show the affiant’s full knowledge 
and belief as to the circumstances and conditions 
under which stockholders and security holders who do 
not appear upon the books of the company as trus- 
tees, hold stock and securities in a capacity other 
than that of a bona fide owner. 


5. The average number of copies of each issue of 
this publication sold or distributed, through the mails 
or otherwise, to paid subscribers during the 12 
months preceding the date shown above was: 


(This information is required from daily, weekly, 
semiweekly, and triweekly newspapers only. 
M. T. WISOTZKEY, Publisher 


Sworn to and subscribed before me this 15th day 
of September, 1959 
ROSE V. CELENTANO 
Notary Public 
[SEAL] 
(My commission expires March 30, 1960.) 
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safely control the “target symptoms” of 
emotional stress with the 


(0.25 ing. b.i.d.) of any neuroleptic” agent 


the promise of 


R 


j 


im everyday office practice 
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d 
Fluphenazine dihydrochioride 


Primer on 


PERMITIL 


Why another psychopharmacologic agent? 


The ever-expanding role of chemistry in the 
treatment of mental and emotional problems 
in this new era of psychopharmacologic drugs 
is amply attested to by the growing number of 
rauwolfia, mephenesin, diphenylmethane and 
phenothiazine derivatives now in clinical use. 
When one considers the wide range of indica- 
tions to be treated—from severe psychosis to 
mild situational stress—it becomes somewhat 
clearer as to the reason for the number and 
diversity of drugs available. In addition, im- 
provements and refinements of existing agents 
are constantly taking place. Drugs tailored to 
perform a selected, single function are emerg- 
ing. So it is with PERMITIL. 


Why another phenothiazine? 


All members of this group contain a pheno- 
thiazine nucleus and a side chain attached to 
the nitrogen atom. Differences in potency are 
related to specific chemical alterations in these 
compounds. Clinical evidence demonstrates 
that the phenothiazines act principally, but to 
varying degrees, on several subcortical areas of 
the brain. Thus, certain of these drugs produce 
sedation and potentiate the action of barbi- 
turates, while others do not; autonomic side 
effects (such as blurred vision, constipation) 
are produced by some and not by others; some 
have been shown to be very effective antiemetic 
agents. At certain dosage levels, the phenothia- 
zine derivatives also may cause extrapyramidal 
side effects. These, however, are neuropharma- 
cologic rather than toxic effects and are totally 
reversible. 


Since there is a correlation between the dosage 
of a phenothiazine derivative and the fre- 
quency and the type of side effects it causes, 
the less of the drug needed to achieve thera- 
peutic results, the less likely are serious side 
effects. Thus, the lower the effective dosage of 
a phenothiazine derivative, the lower the inci- 
dence of unwanted side reactions and, con- 
versely, the higher the level of therapeutic re- 
sponse. 


For these reasons, the search has been unceas- 
ing to develop a phenothiazine with an op- 
timum therapeutic ratio. 


What is a “neuroleptic” agent? 


The term “neuroleptic” implies a specific effect 
of a pharmacologic agent on the nervous sys- 
tem. It refers to a mode of action on specific 
subcortical areas which strongly influence emo- 
tional behavior in contradistinction to hyp- 
notic agents which dull the senses. Neuroleptics 
achieve control of anxiety symptoms without 
inducing either somnolence or euphoria. Thus, 
there is an increase in the patient's capacity to 
cope with life’s problems more successfully. 
The terms “tranquilizers” and “‘ataraxics” are 
descriptively impressive, but they fail to con- 
vey what seems pharmacologically unique. 


Why introduce the term “neuroleptic”? 


Because it has a precise psychopharmacologic 
meaning and is more descriptive of the action 
of PeRMITIL than any other current term. 


What is 


PERMITIL is a new anti-anxiety agent of extra- 
ordinary potency and effectiveness. Chemically, 
PERMITIL is 1-(2-hydroxyethy])-4-[3-(2-triflu 
oromethy]-10-phenothiaziny])- propyl }-pipera- 
zine dihydrochloride. The structural formula 
1S: s 


(CHz)3—N N-CH2 CH2 OH* 


Why is Permrrm unique? 


Although Permitit can be broadly classified as 
a phenothiazine, it exhibits a spectrum of 
unique effects at unprecedented low dosage— 
a feature that markedly distinguishes this com- 
pound from other anti-anxiety drugs. 
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The Relative Therapeutic Potency 
of Various Phenothiazines 
Adapted from Ayd, F JA 


29 Pprew 
PERMITIL 

Fluphenasine dibydrochlonde) 
4 


The potency of each drug was determined by the criteria 
proposed by Freyhan.2 These were: (1) the attainable 
level of psychomotor inhibition, (2) the speed of action, 


and (3) the dosage required to obtain effective action. 


What are the distinctive 
clinical advantages of PermitiL? 


Extensive clinical studies have established im- 
portant psychopharmacologic advantages for 
PERMITIL. 

1. The effective dosage of PERMITIL (0.25 mg. 
b.i.d.) is the lowest safe dosage of any anti- 
anxiety agent. Since fractional milligram doses 
of Permitit usually produce a therapeutic 
effect, many of the annoying side effects of 
the other phenothiazines, which are dose- 
related, occur less frequently or not at all. In 
fact, any side effects associated with dosage not 
exceeding 1 mg. per day have been uncommon 
and transitory. PERMITIL represents an advance 
over its predecessors! because of its higher level 
of therapeutic response and low order of side 
reactions. 

2. Unlike other phenothiazines, PERMITIL alle- 
viates symptoms of anxiety, tension, agitation 
and emotional unrest without depressant effect, 
impaired alertness or slowed intellectual func- 
tion. Furthermore, anxiety-induced symptoms 
of apathy, indifference, listlessness, reduced 
initiative and chronic emotional fatigue (often 
refractory to other phenothiazines) frequently 
respond to administration of PermiTiL. Thus, 
a significantly wider spectrum of “target symp- 
toms” amenable to therapy is an outstanding 
property of PERMITIL. 

8. Onset of action is rapid and patients soon 
become more relaxed and less tense. The 
patient regains a more confident outlook and 
normal drive is restored. 

4. PeRMITIL has an inherently long duration 
of effect. This makes possible a particularly 
convenient and easy-to-remember schedule of 
morning and evening dosage. 


For what, specifically, is Permrrm indicated? 


PeRMITIL is indicated for the control of the 
“target symptoms” of emotional stress so com- 
mon in everyday office practice. The basic areas 
of usefulness for PerMitit are: (1) behavioral 
disturbances characterized by anxiety, tension, 
apprehension and instability, as well as depres- 
sive symptoms associated with anxiety states; 
(2) emotional stress accompanying organic dis- 
orders and complicating recovery from, or ac- 
ceptance of, the underlying condition; (3) 
chronic disorders in which anxiety and stress 
are contributing factors, e.g., gastrointestinal 
dysfunctions, neurodernaatitis, asthma, pre- 
menstrual tension, arthritis, hypertension and 
tension headache. 


Is the dosage schedule, as with 
many phenothiazine derivatives, 
complex and complicated? 


No. Permitit has an inherently long duration 
of effect so that twice-a-day dosage provides the 
patient with day and night symptom allevia- 
tion. The lowest dose of Permitit that will pro- 
duce the desired clinical effect should be used. 
The recommended dose for most adults is one 
0.25 mg. tablet twice a day. This may be in- 
creased to two 0.25 mg. tablets twice a day if 
required. Total daily dosage in excess of 1 mg. 
should be employed only in patients with rela- 
tively severe symptoms who have had a trial of 
lower dosages first that were well tolerated but 
were only partially effective. In such patients, 
the total daily dose may be increased to a maxi- 
mum of 2 mg., given in divided amounts. (Dos- 
age for children has not been established.) 


What about side effects and 
contraindications to PermiTiL? 


At the recommended dosage of PERMITIL, side 
effects have been observed infrequently or not 
at all. PERMITIL, as with other phenothiazines, 
is contraindicated in severely depressed states. 


How is Permit supplied? 


PERMITIL is available as Tablets, 0.25 mg., bot- 
tles of 50 and 500. 

References: 1. Ayd, F. J.: The current status of major 
tranquilizers, in press. 2. Freyhan, F. A.: Therapeutic 
implications of differential effects of new phenothiazine 
compounds, Am. J. Psychiat. 115:577-585 (Jan.) , 1959. 
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Penicillin, still the most frequently prescribed antibiotic, assumes new reliability in the form of 
PEN- VEE K. Tablet or Liquid PEN*VEE K may be prescribed for all infections responsive to oral 


penicillin . . . including many usually treated with parenteral penicillin. 


The speed of action and reliability of oral potassium penicillin V have been dramatically demon- 
strated by recent studies!” in which 107 subjects were each given 400,000 units of the antibiotic. 
Appreciable penicillin levels were consistently produced within 15 minutes; peak levels within 
one-half hour. Penicillin levels still persisted in all subjects at two hours, and in 93 per cent of 


subjects at four hours. 


1. Peck, F.B., Jr., and Griffith, R.S.: Antibiotics PE N: ‘VE A | 


Annual 1957-1958, Medical Encyclopedia, Inc., p. ® 
1004. Wright, W.W., and Welch, H.: Antibiotic ution: Philadelphia 1, Pa. 


Med. 57189 (Feb.) 1958. iblets: | um, V 


SUPPLIED: Liquid: raspberry-flavored, 125 mg. (200,000 units) per 5-cc. teaspoonful; peach-flavored, 250 mg. 
(400,000 units) per 5-cc. teaspoonful. Both supplied as vials of powder to make 40 cc. Tablets: 125 mg. (200,000 units) 


and 250 mg. (400,000 units) in vials of 36. 
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Symposium on Maxillofacial Surgery 


Editorial 
Nicholas G. Georgiade, M.D., D.D.S. 
Duke University Hospital, Durham, N. C. 
Partial Reconstruction of the Nose 
Nils Nordstrom, Jr., M.D., D.D.S. 
Binghamton, N. Y. 
Cartilage Block Arthoplasty for the Correction of 
Temporomandibular Joint Disturbances 
Edward C. Hinds, M.D., D.D.S. 
and A. Harold Sills, D.D.S., B.S.D. 
Houston, Texas 
Maxillofacial Trauma and the Frontal Sinus 
Roland Kowal, M.D., D.D.S. and 
Robert Borkenhagen, Dept. of Otolaryngology, 
Research and Educational Hospitals, 
University of Illinois, Chicago 
Neurosurgical Procedures for the Control of 
Intractable Pain in Malignancies of the Head 
and Neck 
Nicholas Wetzel, M.D., Ph.D., Dept. of Surgery, 
Northwestern University Medical School, Chicago 
Disorders of the Buccal Mucosa 
James H. Mitchell, M.D., Chicago, Ill. 
Systemic Factors in the Etiology of Oral Lesions 
Balint J. Orban, M.D., D.D S., Chicago, Ill. 
Technical Clarification of the Bone-Flap Method 
in Surgery for Cleft Palate 
Sidney K. Wynn, M.D., Milwaukee, Wis. 
Anatomical Considerations in the Surgical Man- 
agement of the Cleft Muscular Velopharynx 
James O. Beavis, M.D., Dayton, Ohio 
The Vomar Flap 
Fred Squier Dunn, M.D., New York, New York 
Medical Hypnosis in Maxillofacial and Plastic 
Surgery 
Herbert A. Ecker, M. D., D.D.S., Dept. of 
Maxillofacial and Plastic Surgery, 
Williamsport Hospital, Williamsport, Pa. 
Mandibular Prognathism Corrected by Oblique 
Ostectomy of the Ramus. A New, Precise, 
Mechanically Controlled Technique 
Arthur E. Smith, M.D., D.D.S., S¢e.D. and 
Frank W. Chambers, D.D.S., M.D.S. 
Los Angeles, California 
A New Treatment of Ameloblastomas. Prelim- 
inary Report 
Lovis W. Schultz, M.D., D.D.S. and 
Sunder J. Vazirani, D.D.S., Dept. of Surgery, 
Division of Oral and Maxillofacial Surgery, 
University of Illinois, Research & Educational 
Hospitals, Presbyterian-St. Luke’s Hospital, 
Chicago, and West Surburban Hosp., 
Oak Park, Ill. 
Surgical Management of Intraoral Cancer 
Arthur Loewy, M.D., Dept. of Otolaryngology, 
University of Illinois, College of Medicine, 
Chicago 
Therapy in Cancer of the Head and Neck with 
the Betatron Electron Beam 
David J. Lochman, M.D., Dept. of Radiology, 
Univ. of Illinois College of Medicine, Chicago 
Bilateral Radical Neck Dissection 
Charles J. Staley, M.D. and Edward F. Scanlon, 
M.D., Depts. of Surgery, Veterans Administration 
Research Hospital and Northwestern Univ. 
Medical School, Chicago 
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Malignant Tumors of the Head and Neck 
Martin Swerdiow, M.D., Dept. of Pathology, 
Univ. of Illinois College of Med., Chicago 
Oral Cancer in Women. A Study of the Increas- 
ing Incidence 
Walter W. Dalitsch, M.D., D.D.S. and 
Sunder J. Vazirani, M.S., D.D.S., Surgery 
Service, Cook County Hospital & Dept. of 
Otolaryngology of the College of Med., 
Univ. of Illinois, Chicago 
Present Medical-Legal Considerations—-A Sum- 
mary 
Murdock Head, M.D., LL.B., D.D.S. 
Washington, D.C. 
Elective Tracheostomy in Infants and Children 
Leonard R. Rubin, M.D., Bertram E. Bromberg, 
M.D., D.D.S. and Richard H. Walden, M.D., 
D.D.S., Plastic & Maxillofacial Surgical 
Service, Meadowbrook Hosp., Hempstead, N. Y. 
The Treatment of Osteoradionecrosis of the 
Mandible 
Frank W. Masters, M.D., Robert L. Klaus, M.D. 
and David W. Robinson, M.D., Dept of 
Surgery, Div. of Plastic Surgery, Univ. of 
Kansas Med. Ctr., Kansas City, Kansas 
Mandibular Prognathism Corrected by Overlap- 
ping Open Vertical Osteotomies of the Rami. 
Report of Seventy-one Cases 
Marsh Robinson, M.D., D.D.S., Univ. of 
Southern California, Schools of 
Dentistry & Medicine, Los Angeles 
Bone Involvement in Maxillofacial Cancer 
A. P. Panagopoulos, M.D., D.D.S., Dept. of 
Otolaryngology, College of Medicine, 
Univ. of Illinois, Chicago 
Tumors of the Major Salivary Glands 
Stanley L. Lane, M.D., D.D.S., New York, N. Y. 
Pathologic Features of Neoplasms of the Salivary 
Glands 
Mark C. Wheelock, M.D., Paul Putong, M.D. 
and Julio Trota, M.D., Depts. of Pathology, 
Passavant Memorial Hosp. and North- 
western University, Chicago 
The Position of Radiation Therapy in the Treat- 
ment of Tumors of the Salivary Gland 
William T. Moss, M.D., Depts. of Therapeutic 
Radiology, Chicago Wesley Memorial 
Hospital and V. A. Research Hosp., Chicago 
Management of Patients with Far Advanced 
Cancer of the Head and Neck 
Joseph G. Kostrubala, M.D., Oak Park, Ill. 
Neurological Evaluation of the Patient with 
Craniocerebral Injury 
Daniel Ruge, M.D., Chicago 
Electrical Burns of the Mouth 
Lovis W. Schultz, M.D., D.D.S., and Sunder J. 
Vazirani, D.D.S., Dept. of Surgery, Div. 
of Oral and Maxillofacial Surgery, 
U. of Illinois, Research and Educational 
Hosps., Presbyterian-St. Luke's Hosp., 
Chicago, and West Suburban Hosp., Chicago 
Treatment of Acute Thermal Burns of the Face 
John L. Bell, M.D., Chicago 
Chemical Burns 
G. Kenneth Lewis, M.D., Depts. of Surgery, 
Illinois Central and Cook County Hospitals 
Chicago 
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Chink of Terfonyl first 


Squibb Triple Sulfas Trisulfapyrimidines 


THE TRIPLE SULFONAMIDE OF CHOICE IN COMMON 
URINARY, RESPIRATORY, AND OTHER BACTERIAL INFECTIONS 


for effectiveness... 
Prompt, high blood levels' 
Excellent tissue diffusion* 
Broad in scope—attacks 
both gram-positive and 
gram-negative pathogens** 


for safety... 

Highly soluble in urine— 
especially at critical pH levels? 
Impressively low incidence 

of sensitization reactions** 
Frequently avoids the 
problem of the development 
of resistant organisms 


for economy... 
Terfonyl is economical 
to prescribe for your patients 


for palatability... 

Good tasting, raspberry- 
flavored suspension appealing 
to all age groups—particularly 
the young and elderly patients 


Supply: 

taspberry-flavored suspension, 
containing 0.167 Gm. each of 
sulfamethazine, sulfadiazine, and 
sulfamerazine per teaspoonful (5cc.). 
Pint bottles. 

Tablets, containing 0.167 Gm. each 
of sulfamethazine, sulfadiazine, and 
sulfamerazine per 0.5 Gm. tablet. 
Bottles of 100 and 1000. 


Also available: 

Pentid-Sulfas: Each tablet contains 
200,000 units of crystalline 
penicillin G potassium and 0.167 Gm. 
each of sulfamethazine, 
sulfadiazine, and sulfamerazine. 
Bottles of 30, 100 and 500. 
References: 

1. Campbell, M. F.: Principles of Urology. 
Philadelphia, W. B. Saunders Company, 1957, 
p. 232. 2. Sophian, L. H.; Piper, D. L., and 
Schneller, G. H.: The Sulfapyrimidines, 

New York, A. Colish, 1952, pp. 70-76 

3. Lehr, D.: New York J. Med. 50:1361 

(June 1) 1950. 


Squibb Quality / the Priceless Ingredient 


*TERFONYL®’ AND “PENTIOSE’ ARE SQUIBB TRADEMARKS 
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pertension* 


just two tablets at bedtime 


® 


alseroxylon, 2 mg 


When more potent drugs are 
needed, prescribe one of the con- 
venient single-tablet combinations 


alseroxylon 1 mg. and alkavervir 3 mg. 


alseroxylon 1 mg. and hexamethonium 
chloride dihydrate 250 mg. 


Many patients with severe hypertension can be main- 
tained on Rauwiloid alone after desired blood pres- 
sure levels are reached with combination medication. 


* 


Because 
RAUWILOID provides effective Rauwolfia 


action virtually free from serious side effects 
... the smooth therapeutic efficacy of Rauwiloid 
is associated with a lower incidence of certain 
unwanted side effects than is reserpine...and 
with a lower incidence of depression. Toler- 
ance does not develop. 

RAUWILO!ID can be initial therapy for most 


hypertensive patients... Dosage adjustment is 


Riker 
Northridge, California 


rarely a problem. 


By 
or 


It spares them from the usual rauwolfia side effects 


=OR EXAMPLE:“A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, although the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 


essential hypertension.”* 
*Herrmann, G. R., Vogelpohl, E. B., Hejtmancik, M. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 
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First drug to try in new hypertensive patients 
First drug to add in hypertensive patients already on medication 


suppuieD: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples available on request. 
Write to CIBA, Box 277, Summit, N. J. 
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